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ANNUAL PROGRESS REl'<ET. 1987 
Northeast Research Station 
Watertown, South Dakota 
Precipitation for the growing season was only .81 inches below normali 
however, the distribution of rainfall was far from normal. April, May and 
June were generally warm and dry, and precipitation was about 5 inches below 
normal. Precipitation in July, August and September was nearly 5 inches above 
normal (Table 1). These conditions, combined with a comparatively Jong 
1rowing season, resulted in excellent row crop yields with corn yields among 
lhe highest recorded at the station. The small grain crop was generally good. 
Small grain, row, and forage crops all benefitted from the soil moisture 
reserves resulting from the wet 1986 season, and it was likely these reserves 
prevented a poor small grain crop. Conversely, subsoil moisture levels were 
very low this fall, and normal precipitation will be needed next spring to 
avoid moisture stress. 
The dry spring slowed the development of most diseases, and, in contrast 
to 1986, there were no serious fungal or bacterial diseases in the small grain 
crops. The early spring apparently allowed earlier than normal northward 
movement of aphids carrying Barley Yellow Dwarf Virus, and there were 
significant infection levels of BYDV in barley, oats and spring wheat. There 
were no significant disease or insect problems in the forage or row crops. 
The Jack of spring precipitation interfered with the performance of some 
herbicides. and grassy weeds were a problem in some studies. Weather 
conditions were ideal for mechanical weed control, and rotary hoeing followed 
by field cultivation provided very good weed control. 
The summer fietd tour was well attended. Tour topics included: small 
grain variety performance, small grain diseases, herbicide demonstrations, 
spring wheat and corn fertility studies, alfalfa varieties, farmini systems 
studies, oat herbicides, and sunflower insects. A meal sponsored by area Crop 
Improvement Associations was skillful 11• prepared by &f'H Counl:!I A;crnl$i. 'RD 
wish to thank Ray Bundy and Richard Thf•fe far f u_rnish inf waaons hr use .at lhe 
tour. We also thank Morris Gunderson ior sYPJ)ltittB terror uae 9• lh& f•rm1 
and Orrin Korth for his harvesting assislanco�aod-equipeiienl lonn&. T110 liBS 
tour will be held on July 12. 
NOTE: Much of the information contained in this report is based on ongoing 
studies and results should therefore be considered tentative. This 
report does not contain detailed tabular information concerning small 
grain, flax and soybean performance. This information is available in 
Extension Circulars EC 774 and EC 775, and is available at County 
Extension offices. A complete set of the results of the herbicide 
demonstrations is available in the 1988 Herbicide Report (EC678). 
-2-
AGRICULTURAL ADVISClff CR<XP, 1987 
Northeast Research Station, Watertown, SD 
Edwin Krauso, Chairman; Dale Wiitala. Secretary 
Clark County 86-89 
Roberts County 87-90 
Marshall County 84-87 
Day County 87-89 
Deuel County 83-87 
Hamlin County 84-87 
Grant County 84-87 
Laird Larson 
Robert Lutkomeier 
Lynn Eberhart 
Mike Johnson 
Edwin Krause 
Randy Frederick 
Lyle Kriesel 
Harlan Haugen 
Orrin Korth 
Maurice Borton 
Loyal Evjen 
Codington County 86-89 
Codington County Permanent 
SDSU, Head, Plant Science Department 
Steve Werner 
James Smolik 
E�tension Service 
Chuck Langner 
Joe E. Schuch 
Lorne Ti Iberg 
Jim Wi Ison 
Dale Wi ital a 
Donald Cuthmiller 
Bob Schurrer 
Nate Thompson 
Cail Dobbs 
Ag. Technician 
Summer Field Assistant 
SOSU, Station Manager 
Clark County 
Roberts County 
Marshal t County 
Day County 
Deuel County 
Kami in County 
Codington County 
Crant County 
District Supervisor 
Table 1. Crowing season precipitation 
Month Amount (in.) Normal Departure 
Apr i 1 0.55 2.10 -1.55 
May 2.03 2.97 -0.94 
June 1.20 3.75 -2.55 
July 4.16 2.67 +1.49 
August 5.64 2.78 +2.86 
September 2.44 1.85 +0.59 
October 0.45 1.16 -0. 71 
Total: 16.47 17.28 -0.81 
Temperatures: Last frost - 24° F t April 22 
First frost - 22° F t October 2 
Frost free period: 162 days 
Createst Amount 
0.42 
I.OS 
0.76 
2.16 
3.60 
0.98 
0.30 
Date 
20 
29 
10 
4 
8 
17 
16 
.. 
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SPRING IIIEAT BREB>INC 
F. A. Cholick and K. U. Sellers 
The experiments were planted on April 22, 1987 and harvested on August 
3, 1987. All breeding plots were fertilized for a yield goal of 55 bu/A and 
� planted at a rate of 80 lbs/A adjusted for kernel size. Before discussing 
the results, it should be noted that the time from planting to heading was 
approximately 9 days less than normal. This accelerated plant development 
was due to the above normal temperatures. The advanced yield trial averaged 
43.1 bu/A which was 5 bu/A less than the past several growing seasons 
indicating that the early season heat stress reduced yield, but that the 
t::1�.9R .. }tJsa re�v� 'iir' I5"B7, .f6 experlNntJ£ llnff and:·!> "d!.ei!k ('rll:ltiicO�-(!ar iet i es were evaiual.ed in the advanced yield trial which was grown at 9 
ocations. Among the experiments 10 lines have been tested 3 or more years, 
lines were in their - 25 lntr:1t � --Hl4b--s+r; l,atl_yaar pf 
statewide evaluation. At the Northeast Farm location and averaged over the 
� tee arowine s ns. lhn hi1he:a-l yloldin1 chock va�lelles wora 
!ulto-6g4 5hi�ld and Slr..Y! whi�h 7ioldcd 5?.2. �l.2 and ;n.4 .twJA, 
respccUveJy. U =-bau,ld ba noled lh t Shield. !lb lt red iUl esUmiilml lSJ in 
l917 at Ufrs sHe.  With U:t lhe ffOUP wtith ihre:e or ir.ora p�-s of evah.;M m on, 
5 I lnes yielded 51) bu/A or fflOll"e. The Tri SO 2955, "1i �1-chvarf. , medium-early maturing and mediwn-low protein. produced 51.8 � This l•nu.l. 
i� presently being increased far potential release in 19§.�- llli l9B7, 5 new 
Ii nes ou[ a.I �he 25 evaluated were in (ho (op T[eld group �ich yielded 
equal to or greater than Butte-86 which was the highest yielding check in 
1987. Protein content in 1987 averaged 15.2 and ranged from 12.8 lo 17.4, 
both the average and range are somewhat greater than previous years. 
BLEND YIELD TRIAL, 1987 
A replicated yield trial was conducted at Brookings. Watertown, 
Redfield, Brentford and Selby to evaluate the effect of blending varieties 
on grain yield and protein content. Four varieties Butte-86, Guard, 
Marshall and Stoa were grown as pure varieties and all possible two way 
blends. Therefore the blends were Butte-86-Cuard, Butte-86-Marshall, 
Butte-86-Stoa, Cuard-MarshalI, Guard-Stoa and Marshall-Stoa. The grain 
yields and protein contents are summarized in Table 2. 
The grain yields that are underlined are the treatments in the top LSD 
group. Protein was determined on a composite of the three replications, 
therefore the LSD cannot be determined. These results should be considered 
as preliminary because the study has been conducted for only one year, 
however; similar composite experiments have been conducted in other 
locations nd in general the results agree. There appears to be little or 
no advanta�e to blending varieties in that the best blends grain yields were 
not superior to the best pure variety. This is best illustrated by 
comparing the yields when averaged over locations. Bulte-86 and Stoa were 
the top yielding pure varieties and the blend of these two varieties was the 
only blend in the top yielding group. There may be an advantage in blending 
for protein content because the pure varieties Butte-86 and Stoa had 
proteins of 15.0% and 14.7%, respectively, while their blend had 15.2% 
protein content. This effect occurred in four of the six blends, however; 
as stated previously these results should be considered preliminary and this 
experiment will be conducted again in the 1988 growing season. 
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Table 2. Yield and protein results from blend study in 1987. 
LOCATIONS 
Variety Brookings Redfield Watertown Brentford Selby Average 
Butto-86 
Marshal 1 
Cua rd 
Stoa 
8/C 
B/M 
BIS 
C/M 
C/S 
MIS 
yld pro 
Bu/A 1 
58 13.7 
55 13.7 
52 13.7 
60 13.9 
55 13.6 
57 13.9 
57 14.1 
47 13.3 
53 13.5 
56 13.8 
yld pro yld 
Bu/A � Bu/A 
42 15.7 51 
34 15.1 42 
33 15.1 42 
40 14. 9 52 
38 16.1 54 
37 16.4 47 
39 16.3 53 
31 15.4 43 
37 15.6 46 
40 15.6 49 
pro yld pro yld pro yld pro 
! Bu/A ! Bu/A ! Bu/A ! 
15.1 46 14.2 48 16.2 49 15.0 
13.9 47 13.3 39 16.2 43 14.4 
13.B 44 14.0 43 15.9 43 14.5 
14.3 52 15.3 51 15.0 51 14.7 
15.3 45 14.4 47 15.1 47 14.9 
13.8 47 15.9 44 16.6 46 15. 3 
15.5 47 15.0 49 15.0 49 15.2 
13.7 44 14.6 40 16.4 TI 14. 7 
14.1 48 14.4 48 15.5 46 14.6 
15.3 48 13.9 48 15.7 46 14.9 ... ---------- --- www-w ----- - � ----------!!!!!!'-
LSD .OS 5.8 5.0 7.9 7.4 3.7 2.1 
yield 
VARIETY BY NITROGEN STUDY 
F. A. Cholick, R. H. Celderman and K. U. Sellers 
Crain yield and grain protein content are both highly influenced by the 
availability of nitrogen. The range in yield potential among experimental 
Jines and wheat varieties is about 15 bu/A and the range in protein content 
is approximate:y 3�. This study was conducted to determine if 16 varieties 
or experimental Jines varying in yield potential and protein content 
responded differently to applied nitrogen. A soil test was taken in the 
fall of 1986 and indicated lhat there was 62 lbs of nitrogen in the top four 
feet of soil. The treatments were zero and 100 lbs of nitrogen applied as 
urea post emerRence. There was not a significant yield or protein response 
from the additional nitrogen, therefore it was not possible to evaluate if 
varieties would respond differently. The varieties yielded differently with 
Butte-86, SD 3005, Stoa and SD 2956 representing the top yielding group. 
The Jong-term check variety Chris was the highest protein content (17.1�}. 
This experiment will be repeated if a site with a lower nitrogen soil test 
is located. 
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POrATO Ft.J?CI CIDE SEEDPI ECE TREATMENTS 
Dale Callenberg and Loyal Evjen 
The main objective was to test the effect of two common potato fungicide 
seedpiece treatments on stand count and yield of two potato cultivars. The 
treatments used were captan/streptomycin (fir bark dust) and mancozeb 
(slurry) as well as check; the two cultivars were Kennebec and Red LaSoda. 
Seed was cut and treated one day prior to planting on May 14, 1987. Stand 
counts were taken six weeks after planting. Plots were observed throughout 
the season for disease development. Harvest was on September 17 1 1987 when 
total tuber weights were taken. 
Disease pressure was low during the season. Some Rhizoctonia and soft 
rot were noted at harvest. No significant differences were found in either 
cultivar for stand count or yield. Average % stand counts for the check, 
captan/streptomycin and mancozeb treatments were 75.0, 82.5, and 84.0. 
respectively, for Kennebec and 82.5, 80.0 and 85.5, respectively, for Red 
LaSoda. Yields (converted to cwt/A} were 203.3 1 230.5 and 234.1, 
respectively, for Kennebec 1 and 257.7 1 254.l and 252.3 t respectively, for 
Red LaSoda. 
CRCP PERFORIIANCE TRI AlS - (CPT) 
Small grains, Soybeans and Corn 
J. J. Bonnemann 
The Crop Performance Testing Program conducted trials with five small 
grains and two maturity groups of soybeans at the Northeast Farm during the 
1987 cropping season. Crops seeded were spring wheat and durum, oats, rye, 
barley, Croup O and Group I soybeans. The proprietary soybean entries are 
the choice of the entering companies and are included on a fee basis. 
Yields were generally good for the small grains (Tables 3 and 4} and 
good for the soybeans (Table 5). A hard freeze several weeks earlier than 
recorded would have resulted in poor soybean quality and lower yields. Corn 
performance trials from the Deuel County test plots are also included 
(Tables 6 and 7). The results of the small grains and soybeans and more 
agronomic details are reported in EC 774 (rev.), 1988 Variety 
Recommendations (1987 Crop Performance Results) for Small Crains and Flax, 
and EC 775 (rev.) 1988 Soybean Recommendations (1987 Crop Performance 
Results). These reports are available at County Extension Offices or from 
the Bulletin Room, SDSU 1 Brookings, SD 57007. 
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Table 3. 1987 Northeast Farm spring wheat and oat trials, CPI', South 
Dakota. 
Entry B/A T.W. Entry 8/A T.W. 
SPRING WHEAT OATS 
Standard Height 
Alex 42.0 59.7 Benson 111. 7 32.6 
Butte 47 .1 61.0 Burnett 107.2 32.6 
Butte 86 58.8 62.1 Don 138.5 34.4 
Chris (ck) 41.8 59.S Hazol 118.2 33.3 
Stoa 58.5 61.2 Hytest 115.8 38.0 
Shield 46.7 59.6 Kol ly 84.1 35.4 
Lancer 101. 7 30.9 
Semi-dwarfs Lyon 87.8 29.1 
lloore 98.2 32.2 
Angus 47.6 62.0 Nodaway 70 79.3 33.8 
Apex 83 40.7 59.0 Ogle 143. 8 32.9 
Celtic 53.6 60.4 Otee 109.7 35.0 
Challenger 43.8 60.3 Porter 123.1 32.6 
Cuard 50.5 60.6 Preston 104.0 34.5 
Len 47.0 59.2 Proat 112.8 34.5 
Leo 747 55.0 59.9 Sandy 93.7 33.2 
Marshall 56.3 60.0 Starter 107.4 37.2 
Norak 47.1 60.3 Steele 96.1 32.4 
Nordic 59.7 61.4 Webster 108.8 32.9 
Norseman 56.9 59.0 Wright 116. 3 36.7 
Success 51.2 59.4 
Telemark 50.5 59.3 Means 111. 7 33.8 
Wheaton 54.6 58.9 LSD (. 05) 12.9 
2369 57.1 61.6 CV=, 8.2 
2385 40.2 60.1 
Mean 50.7 60.4 
LSD (. 05) 7 .1 
CV:% 8.7 
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Table 4. 1987 Northeast Farm barley, durum and rye trials, CPI'. South 
Dakota. 
Entry BIA T.W. Entry 8/A T.W. 
BARLEY DURtJl 
Azure 70.9 47.2 Crosby 58.1 63.4 
Bowman 72.9 50.4 Edmore 54.8 62.1 
81601 58.6 45.1 Fjord 59.5 62.9 
Cal lat in 72.6 48.3 Laker 48.5 59.3 
Glenn 57.S 46.4 Monroe 59.0 61.8 
Hazen 68.6 46.1 Rugby 63.0 62.3 
Lewis 64.5 49.S Stockholm 65.0 61. S 
Mor ex 57.2 45.9 Vic 51.9 61.8 
Primus II 52.0 47.1 Ward 54.5 61.6 
Robust 67.0 48.4 
lie an 57.1 61.8 
Mean 64.9 47.4 LSD <. 05) 7.7 
LSD (. 05) 7.4 CV=% 9.4 
CV= J 6.8 
RYE 
Musketeer 36.6 53.4 
Rymin 35.7 53.4 
Chul ipan 38.0 53.9 
Pr iina 34.4 51.8 
Frederick 32.6 51. 7 
Cougar 36.6 51.2 
Puma 33.0 53.7 
Mean 36.3 52.9 
LSD (. 05) NS 
CV=% 13.7 
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Table 5. Soybean Trials, Northeast Experiment Farm, 1987. CPT. 
1987 Croup O Soybean Perforl\ance Trial, Watertown, SD 
Varietr Ileana 
llat B/A Plant llature 
Var I eh! Name Cragp 'iJ eld llei;!�t IIO/M 
Weber 84 CK I 51.4 ,,.o 9/25 
Weber I 41.1 35.0 9/24 
Garst 8011 0 47.7 37.0 9/21 
Pioneer 9091 0 47.5 32.0 9/20 
Pride 8095 0 45.5 46.0 9/21 
Olenwoocl 0 45.4 38.0 9/17 
Swift 0 44.6 43.0 9/19 
llustana M-1000 0 44.0 39.0 9/21 
Dawson 0 43.6 36.0 9/19 
Nor-Kina S 09-90 0 43.3 36.0 9/20 
Lincoln LS7008 0 42.0 39.0 9/20 
Nor-King S 06-57 0 41.3 36.0 9/18 
Terra Exp 085 0 40.8 38.0 9/21 
Dassel 0 40.4 33.0 9/19 
Interstate 1$545 0 40.2 33.0 9/18 
Hofler Carnet 0 39.6 38.0 9/21 
Simpson 0 39.1 33.0 9/19 
Ozzie 0 38.S 33.0 9/14 
Arrowhead 8450 0 37.8 35.0 9/22 
Evans CK 0 36.2 37.0 9/15 
Uc Cal I CK 00 29.6 33.0 9/4 
Mean 42.2 36.2 9/19 
LSD (.05) 4.85 
CV 7 .1 
••••• continued 
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Table 5. (Continued) 
1987 Group I Soybean Performance Trial, Watertown. SO 
Vari n,tr Muns 
Yarht'ty Ne.m.ci 
Lincoln EXLS7122 
Stine 1820 
Dekalb CX 117 
Garst 8101 
Corsoy 79 CK 
Agripro AP1776 
llustana 11-1150 
Prairie Brand PB142 
Hardin 
Seodtec 6208 (BL) 
Arrowhead 8550 
Hol fer Sapphire 
Sands SOI 142 
Mustang U-1180A (BL) 
Jlode1mfll iS 
lntonhrla 15622-
Sexauer 80-61830 
Seedtec 630 
Sibley 
Arrowhead 8600 
Weber 84 CK 
Prairie Brand PB171 
Interstate 1$715 
Pride 8117 
Weber 
Hy-Vigor Rocker 9-BL 
Hofler Jade 
Mustan1 U0-1120A 
Sands SOI 166 
Lakota 
SRF 31387 
BSR 101 
Terra Runner I II 
Hy-Vigor Ex Row 99 
Agripro AP120 
Evans CK 
Mean 
LSD (. 05) 
CV 
Seeded May 19 
llat 8/A. PJ1mt 
Croup iio.1tl Deh:rht 
l 45.1 42.S 
I 42.7 36.0 
I 41.4 33.5 
1 40.4 42.0 
II 40.0 41.5 
I 39.7 40.0 
I 39.6 38.0 
I 38.5 41.S 
I 38.3 39.5 
I 37.9 40.0 
I 37.8 38.5 
I 37.4 36.0 
I 37.4 40.5 
( 37.3 39.0 
I 37.1 39.S 
I 36.9 40.0 
I 36.6 42.0 
I 36.5 38.5 
I 36.4 38.5 
I 36.3 40.5 
I 36.2 42,S 
I 36.0 39.5 
l 35.8 34.0 
I 35.7 41.5 
I 35.5 36.5 
I 35.5 41.5 
l 35.5 37.5 
I 35.3 38.0 
i 35.2 37.0 
1 35.1 39.0 
J 34.9 39.0 
I 34.3 43.0 
l 33.8 36.0 
I 33.1 41.5 
I 31.7 34.5 
0 31.5 33.5 
36.9 38.9 
4.9 
9.5 
11,uui:-e 
Ill/DA 
9/25 
9/22 
9/18 
9/24 
9/26 
9/22 
9/23 
9/24 
9/21 
9/21 
9/22 
9/22 
9/21 
9/23 
9/19 
9/23 
9/25 
9/23 
9/19 
9/22 
9/23 
9/21 
9/21 
9/20 
9/22 
9/22 
9/22 
9/20 
9/22 
9/22 
9/23 
9/25 
9/22 
9/22 
9/17 
9/13 
9/22 
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Table  6 .  1987 Corn Performance Tria l ,  Area DI (ear l y ) ,  Deuel Co., SD. 
Type Pct. Perf. 
and Y ie ld  Sta l k  Percent Score 
Brand and Var iety Cross BIA Lodged Moisture Rat i ng 
Golden Va l l ey 282 II 2X 159.1 o . o  13.8 1 
Betagold  Ingrid E 2X 153.8 o . o  1 4.5 2 
Terning Encore II 2X 152.6 0.0 16 . 8  4 
Colden Va l ley 354 M 2X 152.5 0.0 14.2 3 
Asgrow/O•Cold RX498 E 2X 148. 7 0.8 16.6 5 
Cargi l l  859 II 2X 1 48 . 6  1 .4  17.2 6 
Lynks LX 3970 E 2X 146 . 1  1 . 5  14. 9 7 
King K416 .. 2X 144.2 0.0 14.4 8 
Dah l gren DC-440 E 2X 138.9 2.1 14 . 2  9 
Cargi l l  3537 M 2X 137.2 0.8 16 . S  12 
Cargi l l  3479 E 2X 136.4 0.8 15.5 1 1  
Asgrow/O•Gold RX480 E 2X 136.1 1.4 16 . 1  1 3  
Colden Va l l ey 247 E 2X 134.7 0.0 14.0 10 
Hori zon 4090 E 2X 133.9 0 . 8  15.3 14 
Pride Ex99 E 2X 133.8 1.  5 16.1 17 
Terning Premier E 2X 132.6 o . o  15 .0  1 5  
SeedTec KX-3400 E 2X 131.6 o . o  1 4  .1 16 
King K2204 E 2X 130.4 o . o  13.9 18 
Pioneer 3790 E 2X 129 . 0  0.9 15.9 21 
DeKalb  DK415 E 2X 128.6 0.0 15.0 19 
Stauffer S4474 .. 2X 127.8 0.0 18.2 24 
Interstate 453 E 2X 127.5 0.0 14.6 20 
Pioneer 3737 E 2X 127.3 0.0 15 .4  22 
Top Farm SX1096 E 2X 125.5 0.8 14 . 6  23 
King K4422 M 2X 125.5 o . o  1 7 . 0  25 
Lynks LX 4101 E 2X 123 . 5  0 . 0  16.8 26 
Lynks LX 4024 E 2X 119.  7 1 .  6 15.1 27 
Terning Salute M 2X 119 . 6  0 . 0  17.0 30 
Asgrow/0,Cold X4506 E 2X 1 18 . 3  0.0 15.2 29 
Interstate 463 E 2X 118.2 0.0 14.9 28 
Hori zon 6089 E 2X 1 17  .2 1.6 15.8 31 
SADAES Check 10 E 2X 116.3 3.0 16.3 33 
Top Farm SX1 1 95 E 2X 1 15  .1 O.B 14. 3  32 
2X 
Supercrost 1989 E 115.0 2.8 16 .0  36 
Custom CFS 1511  E 2X 1 1 3.5 2.2 14.5 35 
Top Farm SXl l  93 E 2X 1 13.5 1 . 6 1 4 . 4  34 
SDAES Check 4 E 2X 103.8 0 . 9  18.8 38 
Betagold Cretel E 2X 102 . 1  0 . 0  13.9 37 
Cargi l l  3987 M 2X 97 . 4  1 .  6 16.8 39 
Terning Armor E 2X 93. 1 24 . 4  15.3 42 
Custom CFS 91017 E M2X 92.8 1 . 5  14 . B  40 
Terning Spr int  E 2X 90.0 1 .  7 14.2 41 
SDAES Check 1 1  E 2X 79.6 3.9 14. 8  43 
Means 125.4 1.4 15 .4  
LSD ( .  05) 34.5 CV-% 1 9 . 9  
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Table 7. 1987 Corn Performance Trial, Area Dl (late), Deuel Co., SD 
Typa Pct .  Perf. 
and Yield Stalk Percent Score 
Brand and Variety Cross BIA Lodged Moisture Rating 
Stauffer $5340 L 2X 151.8 0.0 19.7 1 
SOAES Check 9 L 2X 146.8 o . o  20.8 6 
Cargi 1 1  130411 L 2X 145 .5  LS 18.0 2 
DeKalb DK464 E 2X 143.0 0. 0 16.5 3 
Golden Valley 2500 II 2X 141.8 0. 0 16.1 4 
King K416 M 2X 141 . 7  1.4 15.5 5 
King K4422 II 2X 140 . 5  0.0 16.5 7 
Pride X1027 II 2X 140.2 0.0 16.5 9 
Top Farm SX1102 II 2X 140.1 0.0 16 . 4  8 
Horizon 6101 II 2X 138.5 0.7 18. 2  12 
Supercrost Ex 87105 L 2X 138.1 0.8 17 . 1  10 
Pioneer 3732 M 2X 137.8 1 . 5  17.3 11  
Pride 4422 .. 2X 135.0 o.o 16.8 13 
Pride 5547 II 2X 132.9 0.9 21.0 15 
DeKalb DK524 II 2X 132.8 2.4 18.1 14 
Pioneer 3704 II 2X 126.1 0.8 17.9 16 
Interstate 543 II 2X 123.5 2.4 17.5 17 
SeedTec KX5400 II 2X 120.5 0.8 16. 1 18 
Horizon 6103 II 2X 119. 4 1 .  7 19.6 19 
Interstate 345 II 112X 115.8 2. 8 16.5 20 
Golden Valley 374 II 3X 113. 3 0. 0 16.1 21 
Top Farm SX1099 II 2X 109. 8 1 . 5  15.7 22 
Interstate 523 II 2X 99.3 2.7 15.5 23 
lie an 131. 9 0. 9 17 . 4  
LSD LOS) NS 
CV - 18.4% 
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<XlfI'RCI. OF FOLIAGE DISEASES Cl( SPRING IHF.AT USINC FlllllCIIES IN 1987 
G. Buchenau, S. Rizvi and L. Evjen 
Fungicide trials were conducted at the Northeast Farm in 1987 to obtain 
basic disease data to be used in a wheat disease model currently under 
development. and lo further test the efficacy of standard fungicides 
mancozeb and propiconazole against foliage diseases of spring wheat, 
especially leaf rust and tan spot. 
The plots were located in two areas w ith different cropping histories. 
Area 'A '  was in spring wheat in 1986, and area ' B '  was previously cropped to 
chickpeas. Although area 'A '  had spring wheat in 1986, the 1986 stand was 
poor and the crop plowed under early, consequently, not much residue was 
present by 1987. Treatments were slightly different between the two areas. 
Since the spring wheat area should have contained more leaf spot inoculum, 
it was chosen to receive additional ' prediction' treatments. Plots were 
planted to Butte spring wheat on 16 April, 1987 with a conventional small 
grain drill. Later, 4 by 20 foot plots separated by 5 foot alleys were cul 
inlo the solid planting with a mower. Experiments were desiened separately 
for the 'A '  and t9 •  areas, each had four replications arranged in a 
randomized complete block design. 
Crowing degree days (GOD) were used to predict the occurrence of various 
growth stages of wheal. COD were calculated from Brookings automatic 
weaAher station data by cumulative summation of: (daily mean temperature 
-32 F). GOD cal culations began at planting and continued unti l the 
experiments were terminated. 
Disease development was relatively late due to dry condi tions early in 
the season. Due to this and lo the lack of uniformi ty in the plots, it was 
decided that yield would not be very meaningful. Consequently, ca. 50 heads 
were collected al random from each plot on 23 July (3388 growing degree 
days) for determination of 1000 seed weight. Th i s  was the only yield 
component that was measured. 
On 26 May, notes taken from the plots indicated no leaf rust or tan spot 
present. This was 40 days after planting (1100 GDD at Brookings), 8 . 5  
leaves were present (4.5 on main tiller). no nodes present, but close. At 
this time, the boot stage was estimated to occur on 4 June. The first spray 
was applied on 4 June, 1405 !rowing degree days had elapsed at Brookings. 
Actual stage was Romig 9. No leaf rust was present at this time. Tan spot 
was rated as follows: 
Area A :  
Area B: 
0.2% 
0 
1 . 8% 
0.8 
4 . 2% 
5 . 6  
4th Leaf 
dead 
10.0 
Leaves placed in a moist chamber were not very diagnostic. Occasional 
conidiophores of �renophora tritici-repentis were noted, no Septoria 
developed. 
• 
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Fungicides were applied with a co, pressurized plot sprayer calibrated 
to deliver 30 gpa at 30 psi. Applications were made according to schedules 
noted in the tables below. Originally tho •predictive' schedules were to be 
based on weather data from Watertown or Redfield. Since the automated 
station was not available at Watertown and the sensors at Redfield were not 
accurate, Brookings weather data was used as a basis for spray scheduling. 
Th i s  was fo llowing the first ' favorable' period (FP} that occurred after 
1400 growin� degree days. This FP occurred on 11 June and the 'predictive 
treatments A-5 and B-4 were applied on 12 June. It was convenient to apply 
the second spray of mancozeb on the same date, 12 June, 90% headed, 8 days 
after the first application, 1755 CDD since planting. 
Disease ratings were taken in the field on 23 June (2231 GOD, full 
berry) and on 6 July (2685 GOD, dough stage. Due to the very light disease 
incidence on 23 June, data were recorded as prevalence (% leaves with 
disease) and also as severity when prevalence was 100%. The data were then 
converted to consistent units, i.e., pustules per leaf for leaf rust and 
lesions per leaf for tan spot. This was done as follows: for both 
diseases, 100% prevalence - l pustule (or lesion) per leaf, hence 75% 
prevalence = .75 pustules/leaf and so on. tTrace ' prevalence was considered 
to be . 01 pustules or lesions/leaf and trace severity was considered lo be 1 
lesion or pustul e per leaf. For leaf rust, severity values of 100% = 1000 
pustules/leaf, hence lOX (severity rating) = pustules/leaf. With tan spot, 
100% severity was considered to be 100 lesions/leaf, thus sever ity rating = 
lesions/leaf. One hundred lesions is probably more than are really needed 
to cause 100J leaf necrosis. However, tho data of Larez suggest that 500 
infections may be required2to cause 100% coverage2of normal large flag leaves (leaf area of 22 cm /lesion size of .04 cm ). 
Results 
The leaf rust and tan spot data were analyzed both as untransformed data 
and also after transformation (Ln (x+.001)}. Bartlett ' s  test indicated that 
the log transformation usually improved the status of variances, which in 
most cases were extremely unequal (Tab l e  8). The disease data therefore, 
are presented as untransformed means in Tables 9 and 10 and lhe comparisons 
are based on the transformed analyses. FLSD ' s  from the untransformed 
analyses are also included. 
A. Leaf Rust 
On 23 June, 19 days after the first fungicide application and 11 days 
after the 2nd application date, all treatments controlled leaf rust on flag 
leaves but it was apparent that the single early application of Tilt was 
ei ther loosing its effectiveness, or was not as effective initially as were 
the other treatments. On the other hand, the single late Tilt application 
was not effective on 2nd leaves (Table 9). 
By 6 July, it was clear that the single early Tilt was no longer 
effective. The two applications of rnancozeb were more effective than any of 
the Tilt applications al this time. 
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Table 8. Effect of the l og transformation on Bartlett' s  test for 
homogenioty of variance. 
Untransformed 
Range8 
Trusi arlmd n ..ni.:r.+. OOi) 
Var i able 
'A t Plots 
23 Jun LR F lag 
23 Jun TS Flag 
23 Jun LR 2nd 
23 Jun TS 2nd 
6 Jun LR 
6 Jul TS 
'B '  Plots 
23 Jun LR Flag 
23 Jun TS F lag 
23 Jun LR 2nd 
23 Jun TS 2nd 
6 Jun LR 
6 Jul TS 
Siq. level 
•• (0 var> •• (O var} 
** •• •• 
NS 
•• (0 var) 
** • 
NS 
** 
0 ( 0  var) 
lOX 
lOX 
400X 
300X 
40X 
4X 
SOX 
SOX 
SX 
3X 
ISX 
4X 
Sig . 1 nvel 
** {O var) 
NS 
NS 
NS 
NS 
NS 
•• (0 var) 
NS 
NS •• 
NS •• (0 var) 
Ranoo 
2X 
2X 
6X 
2X 
sx 
2X 
2X 
2X 
3-4X 
6X 
3X 
2X 
a Range of treatment standard deviations. Where zero variance existed for 
one or more treatments, the range is for the remaining treatments. 
Table 9. Effect of fungicide sprays on l eaf rust on Butte spring wheat at 
Watertown in 1987. 
� - -aL.1rr1tot  rq, er 
Area A 
1. Untreated 
2. Mancozeb, 4 June, 12 June 
3. Ti 1 t ,  4 June 
4. T i  It , 4 June, 12 June 
5. Ti It , 12 June 
FLSD.05 
Transformed F-ratio  
Area B 
1.  
2 .  
3. 
4. 
Untreated 
Mancozeb, 4 June, 
Tilt t 4 June 
T i  I t • 12 June 
FLSD.05 
12 June 
Transformed F-ratio 
?] .f.!!po � lu! 'i. 
Flq 2mi F l ag_ [e?Jf 
pustules/leaf ,. 
3.225a 1 13 .  Oa 37.Sa 
.007bc 0.3c 0 . 3c 
.230b O . Sbc 24. la 
.oooc O .  lc 9.6ab 
.002be 63.0ab 5.7b 
(3.2) (98) 17 . 3  ) •• •• •• 
13 .188a 163.0a 36.32a 
.OOSb 38.0a 0 . 6c 
.SOSa 40.0a 24 . lab 
.OOOb 90.0a 5.6b 
(19.7) (124) 18. 8 •• NS ... 
Means within the same column and area with the same l etter do not differ 
significantly at p (.05 based on the analysis of transformed data. FLSD•s 
are based on untransformed analyses, those in parentheses had nonsignificanl 
F-tests. 
,.. 
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B. Tan spot 
On 23 June there appeared to be a d i fference between the wheat area and 
lhe cbi cl:paa are-a. t a  \tio \th1Jat ar , • t i  tr-eaU:Zots control j ed  lal'I spot 
.abn�l _cqwJ I b woH an bolb f lq amt ucomt 1uvo5i-.- ht  the chJ.ckpe 1ar:ea1 onJy 2 appl iicallrnm of �211b l"Oduc:ed oiseac -.J1n i f 1 cant 11  below lharl td 
the untreated checks (Table 10). 
The early single appl ication of Tilt had lost its effectiveness by 6 
July. The single late application of Tilt was equal to 2 sprays of 
mancozeb. 
C. Kernel weight 
None of the treatments s i gnificantly affected weight per seed. 
Table 10. Effect of fungicide sprays on tan spot and yield of Butte spring 
wheat at Watertown in 1987. 
TreallDen1 
Area A 
1. Untreated 
2. Uancozeb, 4 June, 12  June 
3. T i lt. 4 June 
4. Tilt, 4 June. 12 Juno 
5. Tilt, 12 June 
FLSD.05 
Transformed F-ratio 
Area B 
1. Untreated 
2. llancozeb, 4 Juno, 12 June 
3. T i lt .  4 June 
4. Tilt. 12 June 
FLSD.05 
Transformed F-ratio 
Tan Spot on 
23 June 6 Julv 
2nd PTae I eal 
lesions/leaf 
0.73 a 
0.007bc 
0. 033b 
0.002c 
0.006bc 
0.33 •• 
0.69a 
O.Olb 
O.Slab 
0.38ab 
(. 49) 
NS 
10.0 a 
0.02b 
0.07b 
0.03b 
0.08b 
4.0 •• 
IO.Sa 
2.6d 
9.0a 
11.3a 
(8.2} 
NS 
31a 
7b 
23a 
7b 
9b 
13 • • 
27a 
8b 
23a 
lOb 
14 
* 
Seed 
Wl 
mg 
30.52a 
31.18a 
30.SSa 
31.27a 
31.82a 
( 1. 95} 
32.36a 
31.69a 
32.20a 
31.02a 
(2.81) 
23 June - Full berry, 6 July - dough 
Treatments within a column and area with the same letter do not differ 
significantly at P <.05 (analyses of transformed data, except for kernel 
weight). The FLSD i s  from the untransformed analysis. 
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C<Ri BREEDlftl AND RESP.ARCH 
Z. Wicks, II I and C. Scholten 
The Northeast Research Station is one of our locations for conducting 
advanced yield trials on our experimental corn lines. We had two 
experiments on the research farm. 
White Corn Research: 
Objective: To develop white corn hybrids adapted to South Dakota 
conditions i n  hopes of it being an alternate crop. 
Methods: 27 early maturing white corn hybrids were evaluated in 1987. 
Planting was done on May 7 and the plots were machine harvested on 
October 14. Armstrong SX96 (90 day white corn hybrid) and SX9S (95 
day white corn hybrid) were used as checks. Final plant population 
was 18,500 plants/acre. 
Results: Table 1 1  gives the results of the most promising white corn 
hybrids when looking at yield and quality results. Stalk lodging 
was a slight problem, with our developed white corn hybrids 
standing much better than the check hybrids. 
Tabl e  1 1 .  
1987 1986 & 1987 Av11 
_Hybr id  bu/A moist bu/A moist 
SOSO x SD63 86. 0 20.9 106.7 22.9 
SDSl x 5063 98.0 21 . 1  102.3 21.0 
$055 x SD65 66.0 21.2  98.6 26.5 
SD65 x SD69 65.0 22.3 93.6 22.8 
SD54 x SD63 85.0 2 1 . 9  94.8 2 1 . 4  
SD63 x SD65 85.9 22.s 96.9 23.7 
SDS6 x S063 84.0 21 . 1  90.3 21.6  
5057 x 5063 74.0 20.9 84.8 23.0 
Armstrong SX96 70.5 23. 1 
Armstrong SX95 81 . 0  23.l 
.. 
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Pi!ltmh!1 C�m.s- Jlybfld l"l!SMirdl: 
Objective : To look at th� possibility of growin1 a mixture of double­
cross hybrid seed in�tead of single-cross hybrid seed in tho 
state • s  lower producing areas. 
,M9th.pds: 18 single-cross hybrids were used in making 3 separate double� 
cross hybdd populations (using a combination of 6 single-cross hybrids). 
The entrl4s entered consisted of 18 single-cross hybrids, tho first selfed 
gen�ral i aq from those single-cross hybrids, and the three double-cross 
hybrid populations. 
Results: As was expected with Watertown being in a higher production 
area, the three double-cross populations were lower in yield compared to the 
average of the 18 single-cross hybrids used to make up those three 
populations. Tho results are in Table 12. 
Table 12. Yield of hybrid, double-crossed and selfed corn populations. 
bu diff. J dif f. 
bu/A from hybr ids from hybrids 
Pop. 1 6 Hybrids� 159.73 
Double-cross pop.: 121.39 -38.34 -24.00 
Selfs: 103.38 
Pop. 2 fl Hybrids:  162.97 
Double-cross pop. : 146.85 -16.12 -9.89 
Selfs: 108.52 
Pop. 3 Ei Hybrids: 157.19 
Double-cross pop. : 136.06 -21.13 -13.4 
Set f s: 107.67 
Those results are about the same as in our other high production areas . 
Interestingly, we found that in our lower producing test sites we obtained a 
2.42 bu/A yield advantage in the double-cross population vs the average 
yield of the single-cross hybrids • 
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THE USE OF SOIL TESTS TO PREDICT FERTILIZER NITROCEN NEEDS OF CORN 
R. Celderman and L. Evjen 
Introduction: 
Approximately 50% of the total fertilizer nitrogen applied in South 
Dakota is used on corn. The need for efficient and profitable nitrogen 
recommendations for corn is apparent. The best guide avai lab le  for 
recommending fertilizer is a soi l test. Soil tests need to be correlated to 
field response data such as reported here. 
The objective of this study is to determine the rel ationship of the 
nitrate-nitrogen soi l test to yie ld  response of corn to nitrogen fertilizer. 
Methods: 
The study was located in the southeastern corner of the Watertown Station 
on a Brookings soil. These soi ls  are deep, sil ty c l ay loam loess over g lacial 
ti } · l. Results of soi l tests f rom sampl es taken in the spring of 1987 are 
shown in Tab le  13. 
Tab le  13. Spring soil test results of nitrogen corn study, Watertown Station. 
------NO -N------
0-24" 3 0-48" O.Y. p K pH 
-------lb/A------ % ------lb/A------
95 165 3. 8 44 330 6 . 1  
The soil tests for nitrate-nitrogen indicated a considerable quantity of 
nitrogen in the 2 to 4 foot depth (70 l b/A). Usua l l y  only 20-30 pounds are 
found at this depth. Phosphorus is considered adequate. One hundred pounds 
of 0-0-60 was broadcast and worked in to e liminate any potassium deficiencies. 
The previous crop was sunf l owers. The area was chise led and disked 
before pl anting Pioneer 3790 on May 8, 1987 at a popul ation of approximate l y  
18,000 p l ants per acre. The fertilizer rate treatments were spread on the 
soil surface as ammonium nitrate several days after pl anting. The rates used 
were 0, 30, 60, 90 1 120 and 150 lb  of actual nitrogen per acre. Each 
treatment was replicated four times. The plots were hand harvested October 1. 
.. 
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Resu lts and Discussi on :  
The average yields and gra in  moisture for the experiment are shown i n  
T,ahl re 14. The z-ral.n_ :,lnlds fruilcatod ,1_ !:HQhi tr.and hipv for t! l1t11u· 
nitrogen rates unt i l the 90 lb N rate �as-: roached. Tho l5D lb/i r�t ��poar•� 
to lower yield slightly. No trend is i ndicated for gra i n  moisture or stover 
yields. Rate of n itrogen did not affect those two measurements. 
Table 14. Average corn grain, stover yields and grai n  moisture for the 
nitrogen rate experi ment, 1987. 
Rate of N Crain Yield Crain lloisturo Stover Yield 
lb/a bu/a ( lSJ) J lb/a (dry wt. ) 
0 145 24.5 6410 
30 148 22.8 6190 
60 152 24.3 5837 
90 157 23.7 6651 
120 158 24.3 6585 
150 151 24.0 5971 
S ign. of F 0. 17 0 .50 0.09 
Tho results i nd i cate the SDSU fertil i zer reconnnendation for 155 bu/A 
would be vory close to the amount of n i trogen needed as suggested by these 
results. The SDSU recommendations are ( 155 x 1. 45) - 20 = 205 lb of 
hrr U I L t�r an_d nhrnte-ll requ l .retl. frDII\ thls h; subtracted lb'!i!' 9:5 J b of N03 i n  the 0-2 ' .  and ao, of the amount of n 1  t r  ate ovar 30 lb in lh-c 2-4 fool 
level. Thi s  wou ld  bo: 70 - 30 = 40 x . 80 = 32. Thus, 205 • 95 - 32 = 78 lb 
NIA recommended. This value i s  very close to tho approximately 90 lb of N 
that the data suggest is  needed. 
The level of n i trate at 2-4 feet is  usually not this h igh under farmer 
fields. However, where deep nitrate-nitrogen is suspected this value can be 
useful in determi ning fert i l i zer N requirement for corn • 
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1987 SllHOIER Bl&DIIC 
C. L. lay and K. A. Grady 
Table 15. Sood yield of sunflower hybrids in the 1987 South Dakota Hybrid 
Trial grown at tho Northeaat Research Station, Watertown, SD. 
Hybrid 
I dent i f  i ca ti on 
P i oneer P6440 
Jacques Zenith 
Jae Columbia I I  
Cargill SF 100 .. " " 
" 
" 
Conti 
" 
SF 102 
SF 103 
C 207 
C 208 
E 409687 
Hysun 33 
Hysun 354 
SeedTec ST 316 
" ST 317 " ST 330 
Interst IS 7111 
" E 65101 
" E 41281 .. E 61121 
Cenex CX 6101 
ft ex s101 
" ex 1101 
Dahlgren DO 855 .. DO 705 
Sunbred 285 
" 277 
" 281 
Sigco 465A 
" 475 
Agr i pro 2057 
" 5600 
" 2050 
tt 3900 
Dekalb C 100 
tt C 101 
SDSU SDH86029 
" SDH86026 
" SDH86004 
" SDH86018 
" SDH86006 
" SDH86009 
" SDH86010 
" SDH86025 
" SDH86032 
" SDH86013 
Seed Yield 
Obs/A) 
2444 
1994 
1905 
2701 
2201 
2372 
2247 
2823 
2537 
1968 
2575 
2103 
2267 
1877 
1788 
2184 
1780 
2206 
1656 
1695 
1887 
2122 
2217 
2414 
2207 
1675 
1904 
2526 
2802 
1722 
1427 
2069 
1908 
2061 
1918 
2210 
1948 
1973 
2039 
1643 
1768 
1892 
1638 
2168 
.. 
• 
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Table 15. (Conti nued. ) 
Hybr i d  Seed Yield 
Ident if i cati on Obs/A) 
" SDH86014 1776 
" SDH86027 1742 
" SDR86015 2100 
" SDH86016 1622 
" SDH86017 1898 
" SOH86021 2150 
" SDH86022 2249 
" SDH86023 1883 
" SDH86030 2100 
" SOH86031 2039 
Hybr i d  894 1928 
lnterst IS 3001 1792 
Test average 2035 
LSD ( .  05) 447 
1987 Fl.Al BREEDllll 
K. A .  Grady and C. L .  Lay 
A y ield trial of advanced exper i mental flax J i nes and named flax 
varieties was grown at tho Northeast Research Stati on and three other 
locations in South Dakota i n  1987. The main objectives of thi s  trial are to 
provi de data on performance of released flax var i et i es to farmer/growers as 
well as i denti fy poss i ble new vari eties. 
In 1987, seven advanced experi mental Jines from the SDSU flax breedi ng 
program were tested against fourteen named varieties (checks) and seven 
experimental l i nes from North Dakota and Canada. The test was seeded at the 
Northeast Research Station on Apr il  23, 1987 and harvested on JuJy 31, 1987. 
Due to dry cond it i ons at seeding , there was di fferent i al emergence, w i th 
some plants emerg ing 1-2 weeks Jater than others i n  the same plot. 
Flower i ng data must therefore be consi dered approximate. 
The h i ghest-yielding check at the Northeast Station was Duffer i n, w i th 
an average y i eld of 32 bu/A (Table 16). The highest-yielding exper i ment8J 
l i nes were CI 3243 (32 bu/A), C l  3101 (31 bu/A), CI  3252 (30 bu/A), and CI 
3096 (29 bu/A). The mean yield across all variet ies was 27 bu/A. 
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Tabl e  16. Y ie ld ,  days to f l ower, plant height, and � oi l of f lax var i et i es 
grown at the Northeast Research Stat ion, Watertown, SD i n  1 987. 
Days 
Origin- Seed to Plan t  % 
V,ar�:9j � Y.ei,r Pedfi[�O Y i eld f ll owo--t Hei1;ht Oi I 
ftlu/A) (ad 
Li  not t CAN-1966 Cl 2522 25.9 54 53 38.5 
Culbert UN-1975 CI 2776 25.1 56 so 38 . 8  
Culbert 79 SD-1979 CI 2838 25.3 54 49 39.0 
Wi shek ND-1979 CI 2822 26.4 55 48 38. 7  
Clark SD-1983 CI 2925 24.7 55 48 38 . 8  
F lor ND-1981 CI 2896 29.6 59 5 1  38.2 
Norl i n  CAN-1963 CI 2935 24.5 58 49 38.4 
Linton ND-1985 CI 2934 26.0 57 50 38 . 8  
NorMan CAN-1984 CI 3065 29.4 60 57 39.7 
Rahab SD-1985 CI 2943 26 . 9  59 54 39.9 
Duffer i n  CAN-1975 CI 2814 32 . 4  60 58 38.6 
McCregor CAN-1982 Cl 2921 28 . 1  63 58 37.6 
Vimy CAN-1986 C I  3108 26.1 55 53 39.7 
Verne llN-1987 CI 2938 25 .7  56 56 39.2 
CI 3096 ND-exp. CI2847/Culb79 29 . 2  58 50 39. l 
CI 3131 SD-exp. BFP/Cu lb  25.7 54 51  39.6 
Cl 3243 SD-exp. N707//CI2777/N419  32.3 56 54 39.7 
Cl 3101 ND-exp. Z2236/CuJ b79 30.7 56 55 39.7 
Cl 3136 ND-exp. Zl067/CuJ b79 27.5 55 5 1  38.9 
Cl 3137 ND-exp. CuJ b/Bsn//Culb/Bsn 27.3 57 52 39.0 
CI 3248 ND-exp. Z704/Duff 27.4 58 51  40.0 
CI 3252 CAN-exp. Duff /McCreg 29.9 60 56 38.8 
CI 3253 CAN-exp. STS 25.8 58 55 38.0 
Cl 3266 SO-exp. Culb79//Lnt/SD1374 23.9 56 50 39.2 
CI 3267 SO-exp. M409/N415//M905 28.4 55 53 39.6 
CI 3268 SD-exp. " " 24.9 56 52 39.8 
CI 3269 SD-exp. " " 28.0 54 50 39.7 
SOT 8613 SD-exp. CI2854/Cu1b79// 24.4 58 55 39 . 1  
CI2892 
Kean 27.2 57 52 39.1 
LSD ( .  05) ns 2 5 
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ALFALFA VARIETY YIELD TEST 
Kevin D. Kephart, Ed Twidwell and Robin Bortnem 
Two alfaJfa variety yield experiments were conducted at the NE Station 
during 1987. The experimental objective was to determine the yield 
performance of various alfalfa cuJtivars and experimental Jines when grown 
in NE South Dakota. 
The first of these experiments was established in late May of 1985 and 
consisted of 45 varieties. Average total dry matter yield obtained from 
four harvests was 6. 14 tons per acre (TabJe 17) which was about one ton per 
acre l ess than in 1986. This yield differences is likely a resu l t  of 
reduced precipitation experienced during the early 1987 growing season. 
Interestingly, the second harvest in 1987 produced a greater average dry 
matter yield than did the first harvest (Table 17). The second harvest 
occurred well after the onset of the years mid-swnmer precipitation; 
therefore, the yield dif i erences between the first two harvests were likely 
related to soil moisture avaiJabiJity. Prolonged drought stress occurring 
before flowering stages often restricts stem elongation in alfalfa. 
Although moisture stress reduced y i e ld ,  the nutritive quality of the herbage 
was likely lo be very high because of an increased leaf-to-stem ratio. 
The second experiment consisted of 3 1  varieties and was planted on 25 
April 1987. A single harvest was obtained on 22 July which produced an 
average dry matter yield of 1 . 81 tons per acre with a range of about 
one-half of a ton per acre (Table 18) ; however, there were no significant 
differences among varieties . Dry matter yields such as these from the 
single harvest in the seedling year are good. As demonstrated in this 
experiment, high yi eld in the seeding year is one advantage of seeding 
alfa l fa with a pre-emergence herbicide (Eptam) instead of using a companion 
crop. 
Results of these studies are useful in selection of alfalfa varieties 
for forage producti on. Measurements of forage yield taken over several 
harvests or years of production are usually more useful than are averages 
from a single harvest. Also, yield data from the seeding year is of limited 
use because differences associated with winterhardiness will not be 
expressed. 
Examination of the 3-year yields for the first experiment (Table 17) 
reveal that, among the tested varieties, no sing l e  variety stands out as 
being superior. Improved disease and pest resistance are major advantages 
of using modern alfalfa varieties. The major factors to consider when 
selecting an alfalfa variety include multiple disease and pest resistance, 
moderate winterhardiness, h igh yield potential, and cost per unit of pure 
live seed. 
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Table  17 .  1985 A l fa l fa Var i ety Tr ia l , Northeast Research Stat ion, 
Watertown, SD, 1987 
1986 (981 Fone ):Leid (Tan-s C.UlAI 3- % 
4-Cut. Cut 1 Cut 2 Cut 3 Cut 4 4-Cut Year Rel .  
Var i et,y Total 5/29 7/22 8120 10/21 Total Ava. Ped. 
Surpass 7.62 1.86 3.39 1.21 E. 24 7.70 5 . 66 108 
5432 7 . 93 1 .  75 2 . 30 l.28 1 . 1 5 6.48 5 . 64 108 
MN 5617 7 .59  1 .  72 2 . 53 1 . 43 L25 6.93 5.61 107 
Max im  7 . 92 1 . 59 2 .44 1 . 1 9 t . 1 9 6.41 5 . 58 107 
Magnum + 7.58 1 . 55 2 .42 1 . 38 1 . 29 6 . 64 5.56 106 
Spectrum 7 . 90 1 .  33 2 . 37 1 .  20 1 .  28 6.18 5.53 106 
Hori zon 7 . 65 1 . 52 2 . 48 1 .  20 1.17 6 . 37 5.51 106 
DK-135 7 . 49 1 .  28 2 . 32 1 .  22 1 . 1 3 5 . 95 5 . 45 104 
Sparta 7 . 60 1 . 41 2 . 32 1.23 1.15 6 . 1 1  5.44 104 
Vernema 7 . 31  1.54 2 . 50 1.36 1.14 6.54 5.44 104 
Futura 7 . 54 1.44 Z . 34 1.12 0.97 5 . 87 5 . 44 104 
532 7 . 23 1.66 Z . 38 1.43 1.34 6 . 81 5 . 43 104 
I roquo i s  7 . 36 1.61 2 .47 1 . 26 1 . 12 6 . 46 5 . 42 104 
526 7 . 49 1.57 2 .24 1 . 24 1 .  24 6 .29 5 . 38 103 
MN 6216 7 . 65 1 . 54 2 .48 l . 34 1 .  07 6 . 43 5.38 103 
Cimarron 7 . 85 1 . 17 2 . 28 1 . 17 1 . 10 5 . 72 5.37 103 
Ar row 7.50 1.66 2 . 38 1 . 18 1 . 02 6.24 5.35 102 
Peak 7 . 42 1 . 45 2 . 44 1 .  21 1 . 20 6 . 30 5.35 102 
Magnum 7 . 20 1 . 40 2 . 33 1 .  23 1.16 6 . 12 5.32 102 
Max 85 7 . 1 2  1 . 48 2 . 58 1 .  26 1.18 6 . 50 5 . 31 102 
Eleva t i  on 7 . 24 1 . 41  2 . 35 1 . 22 1 . 24 6 . 22 5.30 102 
Kingstar 7 . 50 1 .46 2.47 1 . 21 1 . 24 6 . 38 5 . 30 102 
120 7 . 37 1 . 26 2.26 1 . 23 1 . 16 5 . 91 5.28 101 
Oneida VR 7 . 07 1.46 2.52 1 . 27 t .  36 6 . 6 1  5.27 101 
Thunder 7 . 28 1 . 60 2 .24 1 . 16 0.96 5.96 5.24 100 
Oneida 7.00 I . 57 2.41 } . 28 1 .  14 6.40 5.20 100 
Dawson 7.24 1 . 38 2. 34 1 . 15 1 .09 5 . 96 5 . 19  99 
Mohawk 7 . 14 1.46 2 . 5 1  1 . 34 1.14 6 .45  5 . 1 9 99 
NY 8412 7 .09 1 . 52 2 . 40 1 . 19 1 . 29 6 . 40 5.18 99 
Saranac AR 7 . 36 1 .  39 2 . 12 1 .  13 1.07 5 .  71 5 . 14 98 '! 
XAF31 7 . 22 1 . 43 2 .28 1.14 1.07 5 . 92 5 . 13 98 
H-156 7 . 20 1 .  37 2 .21  1.20 1 .06 5 . 84 5 . 13 98 
Vernal 6 . 34 1 .  34 2 .44 l.14 I . OS 5 . 97 5 . 09 98 
Endure 6 . 70 1.54 2 .22 1. 18 l . 1 5 6.09 5.08 97 
H-154 7 . 38 0 .9 1  2 .08 1 . 10 0 . 93 5.02 5.05 97 
Epi c  6 . 95 1 . 34 2 . 50 l .  20 1 . 1 3  6 . 17 5 .05 97 
Agate 6.86 l . 40 2 . 34 1 . 1 9 0 . 96 5 . 89 5 . 00 96 
NY 84 13 6 . 67 l . 43 2 . 36 1 .  21 1.29 6 . 29 4 . 98 95 
MN 6209 6 . 62 1 .  53 2 .21  1 . 16 1.13 6 . 03 4 . 94 95 
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Tabl e  17. Cont inued 
1 986 1987 Fota2a Yi�ld {T«mS IJl/Al 3- I 
4-Cut Cut 1 Cut 2 Cut 3 Cut 4 4-Cut Year Rel. 
Var ie ty Total 5129 7/2.,,2 8/20 10/21 Total Avg. Per f ,  
B lazer 6.76 1.48 2.10 1 . 16 0.95 5.69 4.88 93 
8016 PCa3 6.73 1.46 2.10 1.15 0.94 5.65 .(.85 93 
Megaton 6.54 1.54 2.26 1.16 0 .72 5.68 4.84 93 
Baker 6.08 1.46 2.19 l.09 1. 09 5.83 4.70 90 
Saranac 6.46 1. 41 2.14 1 . 1 1  0.96 5.62 4.68 90 
Big 1 0  6. 10 1.15 2.16 1.06 1.00 5.37 .(.56 87 
Average 7.21 1.46 2.34 I .  21 1.12 6.14 5.23 
LSD C O . OS }  0 . 81 0 . 22 0.27 0.16 0.23 0 . 59 0.78 
Seeded: 5/20/85 at 12 lbs PLS/A,  Ridomi l 1 lb a i /A,  Eptam 3lb a i /A. 
Fer t i l i zed: None needed accord ing to SDSU soi l  testing resul ts. Soi l pH: 6.2 
% Re lat i ve Performance based on the 3-year average. 
Tab l e  18. 1987 A lfa lfa Var i ety Tria l , Northeast Research Stat ion. 
Forage Yie ld Forage Y ie ld  
Tons CN/A % Tons CII/A ' 
Cut 1 Relat ive Cut 1 Relat i ve 
Var iety 1122 P.erforrr.anco V.tir , ety 'i/2:2 Porf-annanee 
W-L 225 2.11 1 1 6  Command or 1.80 99 
SX 271 2.05 1 1 3  C im  2000C I .  78 98 
NAPS 31 2.03 1 12 111'0 NB2 1 .  78 98 
120 2.00 1 10 Saranac AR 1. 78 98 
C imarron 1 .  95 108 532 1 .  77 98 
Dart  1 .  93 107 Big 1 0  1 .  74 96 
MTO S82 1.90 105 636 1. 72 95 
Fortress 1.87 103 5432 1. 72 95 
Magnum I I I  1.86 103 Eagl e  1. 72 95 
I roquo i s  1.84 102 XPH 2001 1 .  68 93 
Vernal 1.83 101 Mohawk 1 . 68 93 
Blazer l.82 100 526 1.66 92 
Dynasty 1 . 82 100 SX 424 1.65 9 1  
Endure 1 . 81 100 Arrow 1 . 65 91  
DK-135 1 .  81 100 Saranac l .  60 88 
NAPE 32 1.80 99 
Average I.Bl 
LSD (0 .05) NS 
Seeded : 4/25/87 at 12 lbs PLS/A, Eptam 3 lb  a i /A ,  Ridomi l I lb  a i /A. 
Fert i l i zed: 5/4/87 at 50 lbs P205/A. J Relat i ve Performance based on tfie average y ie ld. 
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WEED CCMROL J>BlffiTRATIClfS 
Leon J .  Wrage, P. O. Johnson and W. E. Arnold 
Demonstration plots provide side-by-s ide compar i sons of herb ic i des under • 
si milar cond i t i ons. The plots are evaluated v i sually for weed control and crop 
tolerance. Data collected are summar ized over several years to prov ide a more 
accurate measurement of expected performance. Rates used are those best sui ted 
for the weed and soi l  type. These plots are used for tours and form the bas is  
for educati onal mater i al. 
The demonstrati on program a l  the farm was cont i nued at the expanded level 
so all major crops i n  the area are i ncluded. The station prov ides the only s i te 
for evaluat ing herbi c i de performance i n  sunflower, edi ble bean , pota to, f l ax and 
al falfa establ ishment. 
Weed control in 1987 reflected seasonal cond i t i ons typi cal for the 
Northeast area. Rai nfall after planting was very l i m i ted and prec i p i tation 
remained low through mi d-season. As a result, many treatments performed at 
levels 10-20% below prev i ous years. The value of cul t i vation as an i ntegral 
part of the weed control system was apparent. Weed competi t i on which devel oped 
in early season caused much greater crop Joss due to moi sture stress. 
The crops i ncluded i n  the 1987 plots are l i sted below: 
I )  CORN HERBICIDE DEMONSTRATION. 42 treatments. Two-year averages. 
2) SOYBEAN HERBICIDE DEMONSTRATION. 36 treatments. Three-year averages. 
3) POTATO HERBICIDE DEMONSTRATI ON. 16 treatments. Three-year averages. 
Y ield harvested. 
4) FLAX HERBICIDE SCREENING. 20 treatments. 
5) ALFALFA ESTABLISHMENT. 16 treatments. Three-year averages. 
6) EDIBLE BEAN DEMONSTRATION. 12 treatments. Three-year averages. 
7) SUNFLOWER HERBICIDE DEMONSTRATION. 14 treatments. Three-year 
averages. 
Results for tests in corn and soybeans are presented i n  the following 
tables. Data from 1987 and multi -year averages are i ncluded. 
.. 
.. 
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Table 19. 1987 Corn Herbicide Demonstration 
Treatment 
PREPLANT INCORPORATED 
Check 
Eradi cane 
Eradi cane 
Eradicane+atrazine+Bladex 
Su tan+ 
Sutan+ +atrazi ne 
Sutan+ +Bladex 
Sutan+ +atrazi ne+Bladex 
SHAI.LOi PREPUNT tHC<mPORATEO 
Atr.a:dne 
Bladex 
Lasso 
Dual 
PREEMERCENCE 
Atrazi ne 
B 1 adex 
Lasso 
Lasso 
Dual 
Dual 
Prowl 
Ramrod 
+Harness 
Lasso+atrazine 
Lasso+Bladex 
Dual+atrazine 
Dual+Bladex 
Atrazi ne+Bladex 
Ramrod+Bladex 
Lasso+Bladex+atrazine 
+Banvel+Bladex+atraz i ne 
+ProwJ/atrazine (Prozi ne) 
.. . . . . . . . . . ...... . cont inued 
lb/A act. 
--
4 
2 
4+.5+1.5 
4 
4+1 
4+2 
4+. 5+1. S 
2.5 
3 
3 
2.5 
2 . 5  
3 
3 
2 
2.5 
1.6  
1 .5  
6 
2.5 
2+1 
2+2 
2+1 
2+2 
.75+2.25 
4+2 
2+1. 5+.5 
.5+2.S+. 75 
2.1 
Pa�a:nl Weed Control 
�Hi5711 a-Yr Avg. 
Or lhU f ,Rt Bd I, f 
00 
81 
67 
93 
79 
86 
88 
90 
75 
66 
61 
59 
72 
61 
69 
47 
70 
42 
70 
79 
88 
81 
76 
80 
76 
69 
75 
73 
74 
65 
00 
47 
28 
73 
78 
94 
95 
85 
80 
43 
37 
47 
93 
32 
73 
42 
32 
23 
46 
37 
89 
88 
77 
93 
80 
81 
47 
88 
91 
81 
00 
82 
92 
82 
92 
92 
93 
84 
74 
74 
84 
76 
78 
82 
75 
76 
90 
88 
80 
88 
87 
78 
83 
85 
00 
65 
84 
66 
96 
93 
88 
90 
64 
60 
96 
63 
81 
62 
65 
60 
92 
92 
84 
96 
87 
90 
66 
93 
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Table 19 .  (Cont i nued) 
P�r.¢J!Jti nd. Contr�L 
l-Yc !v1� 
Treatment 
EARLY POSTEMERCENCE 
Prowl+atrazine 
Prowl+Bladex 
Atrazine+crop oil 
Bladex+X-77 
Tandem+Bladex+atrazino+X-77 
PREBIEROENC.E & EARLY POSTEMERCENCE 
Ramrod&Banvel 
PREEMEROEriCE l POSTEVE!mEHCE 
Ram roc!Oa:nva I 
Ramrod&2,4-D amine 
Ramrod&Buctrit 
Ramrod&Buctril+atrazine 
Ramrod&Banvel+atrazine 
Cultivated check** 
Evaluated: 7/13/87 
PPI&PRE: 5/5/87 
Planting Date: 5/5/87 
EPOS: 5/26/87 
POST: 6/12/87 
Rainfall: 1st week 0.00 inches 
1987• 
lb/A act. Cr Bdl f  Cr 
1 . 5+1 60 87 75 
1 . 5+1 . 5  71 62 81 
1 . 5+1 qt.  48 91 69 
2+.5% 37 37 62 
.S+l+.5+.s, 69 79 80 
4&.S 71 84 78 
4&. 25 74 94 80 
4&. 5 72 80 77 
4&. 38 74 91 74 
4&. 25+. S 87 95 81 
4&.25+.5 92 95 84 
95 95 -· 
• Average 3 ratings/p lot 
Cr=Yellow foxtail - heavy 
Bdlf=Redroot pigweed; lambsquarter; 
wi I d  mustard 
2nd week 0.18 inches + Experimental 
** Cultivation: Rotary hoe 2X, field cultivate 2X. 
Bd l f  
98 
77 
94 
60 
86 
85 
92 
81 
88 
94 
94 
.. 
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Table 20. 1987 Soybean Herbicide Demonstration 
P'1uan t Weed Can 'l -r-1 � 
19S-JII 3-Yr Avg. 
Treatment lb/A act. Cr Bdl f  Cr Bd l f  
PREPLANI' INCORPORATED 
Check 00 00 00 00 
Vernam 2. 5 61 36 
Treflan . 75 68 75 79 73 
Sona Ian l 78 81 87 81 
Prowl 1 . 25 65 69 80 73 
Treflan+Sencor/Lexone . 75+.38 79 86 85 90 
Command 1 78 20 
Treflan/Command (Commence) 1.31 75 59 
Treflan+Command . 75+.75 83 54 
COIIIR8nd+Sencor/Lexone . 75+.25 85 55 
Co11111ence+Sencor/Lexone 1 . 31+.3 74 75 
+Prowl+Scepter l.25+.125 (.6 pt) 88 98 
+Prowl +Pursuit l+.078 (5 oz) 91 96 
SHALLOI PREPLANT INCORPORATED 
Lasso 3 80 71 73 66 
Dual 2.5 84 45 74 53 
+Lasso+Pursuit 2+.078 (5 oz) 88 95 
+Lasso+Scepter 2+.125 ( .6  pt) 83 92 
f!EPLA[iI lNCORBJB4TEO ! �E 
Treflan+Sencor/U!t•a�c& 
Sencor/Lexone . 75+. 25&.38 95 98 
Treflan&Sencor/Lexone .75&.5 90 91 94 95 
PREEMERCENCE 
Amiben 3 81 85 75 73 
Lasso 3 70 72 80 67 
Dual 2.5 62 56 74 56 
Lasso+Sencor/Lexone 2+.5 73 92 85 90 
Dual+Sencor/Lexone 2+.5 70 82 83 88 
Lasso+Amiben 2+2 85 84 87 86 
Lasso+Lorox 2+1 72 65 83 78 
+Cinch+Sencor/Lexone l. 3+.43 78 48 
+Cinch+Scepter 1.3+.125 ( .6  pt) 75 73 
..•.•.••.•••..• continued 
Table 20. (Continued) 
Treatment 
P�Erei a PCBi'EllERG:ENCE 
Cullivala.d enack••  
Lasso&Basaaran+crop o i l  
Lasso&Blazer/Tackle+X-77 
Lasso&Cobra+X-77 
Lasso&Classi c+X-77 
POSTBIERCENCE 
Fusi lade+crop o i l  
+Wh i p+crop o i J 
Poast+Blazer/Tackle+ 
Basagran+crop o i l  
LSD LOS) 
Evaluated : 7/13/87 
PPI&PRE : 5/18/87 
POST: 6/12187 
Planting Date: 5/18/87 
Ra i nfall :  1st week . 70 i nches 
2nd week .39 i nches 
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PercenJ Weed Contr.9.l 
lb/A act. 
E9§7• 3-Yr Ava. 
&! Bdlf Qt Sdlf 
2&1+1 qt . 
2&.5+.5% 
2&.2+.25% 
2&.012+.2s, 
86 
76 
82 
87 
83 
. 187+1 qt. 91 
. 15+1 qt. 80 
. 3+. 25+.5+1 qt. 77 
87 
94 
93 
96 
93 
00 
00 
53 
76 
81 
81 
91 
94 
79 
15.1 18. 1  
* Average 3 ratings/plot 
Or=Yellow foxtail - heavy 
Bdlf=Redroot p igweed; la,nbsquarters; 
w i  Id mustard 
+ Experimental 
••Cultivation: Rotary hoe 2X, field culti vate 2X. 
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SlltFLOWER INSECT SI11)1 E'S 
G. Hein, M. Gray. L. Evjen 
J. Smolik, D. Wal genbach, and J. Cedna lske 
I �  lJan:ded &mi l owar llath Pop:ut a  l hm lihm i Ut_r h lI 
Objectives: 
1. To determine if populations of banded sunfl ower moth were present 
in Codington County. 
2. To determine the seasonal occurrence of the banded sunfl ower moth 
at the Northeast Research Station. 
Mater i a l s  and Methods: 
Del ta-type sticky traps, baited with banded sunflower moth sex 
pheromone, were pl aced out at two locations on the Northeast Research 
Station, in 1986 and 1987. The traps were monitored twice per week, 
beginning about June 20 and continuing through the season. Traps were 
repl aced with fresh traps periodically through the season. 
Results: 
1986: The first capture of moths was observed on July 3, and moth 
catches gradually rose to a peak of 49 moths per trap per day (Figure 1). 
Moth captures dropped off sharply  and gradual ly  declined to zero in l ate 
August. 
1987: Moths were captured in the pheromone traps during the first 
sampling period fol l owini pl acement on June 22. The earlier appearance of 
the moths is like ly  the result of unusua l l y warm spring and ear ly summer 
temperatures. Moth catches remained moderately high and peaked on July 27 
after which catches declined rapid l y  to very low l eve ls  by mid August 
(Figure 1). 
Sex pheromone traps attract only ma le  moths. Therefore. the sharp 
decline in moth captures after the peak does not necessaril y  mean that moth 
popul ations were declining. It  is likely that the drop in catch is the 
resu l t  of competition with fema les emitting their own pheromone and males 
seeking to mate. If this is occurring, maximum ovi position should be 
occurring about this time. 
This study demonstrates the presence of rel ative ly  high popul ations of 
banded sunfl ower moth al the Northeast Research Station. High populations 
of banded sunfl ower moth were present during the l ast ha lf  of July and 
mating and subsequent oviposition appears most likely during this time. 
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Figure 1 .  BAHDED MOTH PHEROMONE TRAP CATCH 
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II. SunfJower Date of Planting 
Objective 1: 
Determine the infJuence of p l anting date on sunflower infestations by 
the banded sunfJower moth and the head moth. 
Materials and Methods: 
1986: Two var i eties, Sigco 432 (early maturing) and Sigco 455 (late 
rn;atW"inf} 111era pl .anted. an foLJr- p hHH 1n  dates . from � 21  la June 16 .  Th"e 
a lgbrL lre:d-ntenl;i wen uaed ln D. r-andmnbed canrp-1 ate E:,l o.c.k des l2n t¥i Ut lour 
replications. Plots were eight rows wide and 40 feet long. 
1987: Two varieties (Sigco 432 and 455) were planted on five planting 
dates from April 24 to June 15. The ten treatments were repl icated s ix  
times in  a randomi zed complete block design. The plots were ei ght rows by 
50 feet i n  size. 
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I n  both years, when the sunfl owers were begi nn i ng to bloom i n  each 
plot, f i ve heads per plot were bagged using Delnet polli nat ion bags. At 
th is  t i me oviposition by the female moths should have been complete. The 
bagg i ng prevented developing larvae from leaving the heads. When larval 
development was nearly complete (about 3 weeks later) the heads were removed 
and brought back to the lab and inspected for l arvae. 
Results: 
1986: The plots i n  th i s  study were subjected to a great deal of i nsect 
pressure. The early planted plots (May 21 and 29) were heavily infested 
w i th banded moth (Table 21). There was a s i gn i f i cant reduct ion i n  banded 
moth damage w i th the later plant ing dates. Tho only plots where head moth 
were found were i n  the earli est flowering plots (Si gco 432. May 21). 
1987: As i n  1986, the late May and early June planti ng dates were 
subjected to the heavi est insect damage. Insect pressure subsi ded 
s ign i f i cant l y  for the earli est and latest planting dates. 
Plant i ng date had an i mportant influence on banded sunflower moth 
infestati ons. D i fferences occurring between the two varieties planted on 
the same date, ind icate that banded moth damage was related to the per iod of 
the season when the sunflowers were i n  the bud-to-flower ing stages. Banded 
moth females w il t  ovipos i t  on sunflowers lhat are i n  the late bud stage. 
The newly hatched larvae feed on pollen and young florets, and later they 
will begin to destroy the deve l op ing seeds. The hi ghest damage occurred 
when the plots were flower i ng during late July and ear ly August. This 
period was just after the f irst large peak i n  pheromone trap catch (Figure 
1 ) .  The earl i er and lhe later flower ing plots were not exposed to maxi mun 
ovipos it i on pressure, and resulting damage was not as high .  Plant i ng date 
also appeared to have an i mportant influence on head moth i nfestati ons. 
Those plots that were flowering during m i d-to-late July were the most 
severely infested w ith head moth. 
It  i s  unli kely that dama1e by these two spec ies can be completely 
avo i ded through the select ion of matur i ty and planting date. But, the r i sk 
of i nfestati on by these two spec i es can be s ign i ficantly reduced by choos ing 
a vari ety and p l anti ng date to avo id  the bud to early flower i ng stages in 
the last hal f of July and early August. 
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Table  21. Banded moth and head moth infestat i ons in sunf l ower date 
of p l ant i ng studies, 1 986 and 1987. 
VarieJv 
1986 
Sigco 432 
Sigco 455 
1 987 
Sigco 432 
Sigco 455 
Planting 
Dalo 
llay 21 
llay 29 
June 5 
June 16 
Uay 21 
May 29 
June S 
June 16 
Apr i l  24 
Uay 7 
May 20 
June 3 
June 15 
Apri l  24 
May 7 
May 20 
June 3 
June 15 
I n i t  iaJ 
F lower ing 
Date 
Ju ly  25 
Ju ly  30 
Aug. 6 
Aug. 13 
Aug. 1 
Aug. 4 
Aug. 1 1  
Aug. 1 8  
July 7 
July 13 
July 21 
July 29 
Aue. 10 
Jul y  10 
Ju ly  17 
July 27 
Aug. 4 
Aug. 17 
Ba:mh:d llalh Re.ad Moth 
212.2 a 
1 90.4 a 
96.1 b 
29.0 c 
187.6 
99.2 b 
37.1 c 
17.2 c 
2.9 
1 1.8 cde 
16.4 be 
21.5 b 
14.2 cd 
r 
a., def 
13.2 cd 
35.8 a 
32. 4 a 
5.4 ef 
7.4 
0.8 
0.0 
0.0 
0.8 
0.0 
o . o  
o . o  
0. 9 e 
5.0 cde 
9 . 6  abc 
14.8 a 
0.1 0 
6. 8 bed 
11 .8  ab 
2.7 do 
0.6 e 
0.1 e 
8ueans shar ing the same l etter do not di ffer sign i f i cant l y  (DMRT). 
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Objective 2 :  
Determine the influence of planting date on sunflower seed weevil 
infestations. 
Materials and Methods: 
Sunflower date of planting plots were established in 1982 - 1987. I n  
1982 and 1983 two and four varieties, respectively, were planted about May 
1, May 15, and June 1. Plots were four rows by 100 feet i n  size and 
replicated six times in a randomized complete block design. Plots in 1984 
were planted on eight planting dates beginning on April 25 . These plots 
were not replicated and therefore were not analyzed. Plots in 1985 wero 
pl anted on eight planting dates beginning on May 1. These plots were 
replicated eight times. The plots established in 1986 and 1987 were 
described previously. Head samples were collected and hand harvested to 
obtain an estimate of seed weevil damage. The damage data from 1987 is 
still being collected. 
Results: 
Seed weevil infestation data are shown in Table 22. Significant 
differences between planting dates occurred in 1982 and 1983. Only slight 
seed weevil damage was detected for the May 1 plantings, and moderate damage 
occurred for the May 15 planting dates. The highest damage occurred in the 
June 1 plantings. The 1984-85 data show the same trends seen in 1982-83. 
Early and late pl anting dates showed the least amount of damage, and the 
1D' 1dd ht 1l o hrl ti lb)I iimd l ba � f I y J ul'\a p_ I lln li D,![ d � S JUid lhD ,area I -esi UIDUO l 
of wmins,a. l'M 19!6. d.at• show no sip { f i eanl  d 1 f rar.mces i nd i i:a--t lq a 
relatively constant seed weevil damage risk for late May and June plantings. 
In most years differences existed between varieties. In several instances 
for the early May planting dates, the shorter season varieties , planted on 
the same date as the l onger season varieties, showed less damage than the 
longer season varieties. This indicates the influence of planting date is 
determined by the period that the sunflowers are in bloom. 
I t  appears that seed weevil damage potential is the greatest for the 
combination of planting dates and varieties that result in  the sunflowers 
being in bloom after mid July. Flowers blooming after this time seem to 
have a relatively constant risk of seed weevil oviposition and damaie , 
Sunf l owers planted after mid June do have a reduced damage potentia l for 
seed weevils, but they a l so have an increased damage potential for frost. 
Crowers desiring to reduce the risk of seed weevil damage, may have some 
success by planting short season sunflowers in early or mid May or regular 
maturity sunflowers in Apr i l  and early May. The earlier the sunflowers are 
planted, the lower the risk of seed weevil damage. While seed weevil damage 
will not be eliminated by this practice, the potential for damage certainly 
should be reduced. 
-36-
Table 22. Seed weevil infestations in the sunf lower date of 
planting studies , 1982-1986. 
� [ nf Yl•d Sead11 
Sl_1eo Sieco S l :QCO Sokol• lntorstate PAC 
Var i  oh 432 455 89:4 20,,57 7101  l02 
Plant ing 
Il..h: 
1982 
llay I 3 d 8 d 6 • 7 do 
llay 15 20 c 21 be 10 cde 12 cd 
June I 29 b 39 a 28 b 27 b 
1983 
May 1 7 de 13 cd 
May 15 10 cde 15 c 
June I 35 a 30 ab 
1984 
April 25 11 10 
llay 3 6 u 
May 9 IS 13 
llay 16 31 24 
llay 23 26 30 
May 30 31 16 
June 14 12 3 
June 21 2 3 
1985 
llay l 7 14 
May 8 1 1  1 7  
llay 22 17 17 
llay 28 16 15 
June 5 14 12 
June 11 JS 19 
June 20 5 9 
June 25 6 7 
1986 
llay 21 15 17 
llay 29 22 16 
June S 17 12 
June 16 22 23 
8Means shar ing the same letter do not differ significantly (DMRT). 
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BARLEY Alt) RYE TESTI� 
D. L. Reeves 
The Mississippi Valley Barley Nursery has boon grown here the last four 
years. This is a regional test which is grown in several states and Canada. 
It consists primarily of experimental lines which will be considered for 
release as varieties. Most of the entries in this test were developed in 
either Minnesota or North Dakota. There were 20 entries in the test this 
year. 
The rye yield test is grown at this station and three other locations in 
South Dakota. Ten entries were planted in the fall of 1986. Results of 
this test are in  the following table. 
Table 23. Rye yield test results. 
Yi eld TW Protein 
Variety (bu/A) (Jb/bu) (J) 
Chulipan 38 53.9 9. 2 
Cougar 37 5 1 . 2  14 .4  
Frederick 33 S I .  7 11.4 
Musketeer 37 53.4 7.5 
Prima 34 51 . 8  1 1 . 4  
Puma 33 53 . 7  12 .9  
Rymin 36 53.4 9.6 
SD x 73-19• 41 52.9 14.6 
SD x 83-3* 38 53.6 13.6 
SD x 84-2• 38 53.4 1 3 . 3  
Mean 36 52.9 
*Experimental lines from SDSU. Two are semi-dwarfs. 
These were grown on summer fallow but received no additional 
fertilizer. All had good winter survival. 
OATS RESEARCH 
D. L. Reeves 
Lon Hall, thQ project's technician, in cooperation with the extension 
weed specialists. conducted a herbicide experiment with five varieties of 
oats and 16 different treatments. The treatments used five herbicides: 
2, 4-D amine, MCPA amine, MCPA ester, Bromoxynil, and Banvel. They were 
either applied a t one or as a tank mix at different rates and at the 3-4 or 
6-7 leaf stages. Selected data is presented in Table 24. All values 
reported are significantly lower than the untreated oats. 
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Table 24. Effect of herbi cide treatments on oat yields, test weights, 
and lodging. 
Y1eld 
Lodging 
Iler bi c T dil Ra.ta Luf St•e rot Wt, !ndax 
( lb a i /A) (bu/A) (lbs/bu} (0-9•) 
untreated 85.9 31. 7 0 . 06 
2,4-0 amino o . s  3-4 72.4 30.6 2.04 
2,4-D amine 0. 75 3-4 67.4 29.9 2.42 
2,4-D amine 1 . 0  3-4 71. 9 30.2 3.14 
Bromoxyn i I + 0.38 6-7 70.6 
MCPA ester 0.38 
Banvel + 0.08 3-4 78.3 30.6 
MCPA amine 0.25 
Banvel + 0 . 16 3-4 73.5 29.5 
MCPA amine 0.25 
BanveJ + 0 . 1 2  6-7 73. I 28 . 3  
MCPA amine 0.25 
• 0 is no lodging. 
Our results indicate farmers need to be certain their oats are sprayed at the 
proper rate and stare. The 2, 4-D amine doesn' t  always cause lodging, but if 
lodg j ng i s  present there will be much more when it i s  used. 
Oat Breedina 
d nily var heaY i ) y  on this stat i on for infonn.ali cm  en tho potent ia l  
erain quallt� or oals. Th«r-eforo. al l of our �lecl lan& atD Lasted wcry 
early at th i s  localtnn. There •oro e 1  ht d i fferanl lest� which contai"�d 
g�JeelJDfiti b�ing lct!iled w l lh lha po55ib il , tv  at bo1n1 ral ase.d A!: a �arl�l�. 
Th , s  year •a bAd aver 290 d.Jffer nl entries tested here. 
One regional test, the Uniform Uidseason Oat Performance Nursery, is 
annually grown here. This lest contains entries approaching release as a 
variety. This year there were 36 entries with three from South Dakota. 
Some of our more promising advance,'J I inos ire included in  the stalcwld, 
Standard Variet y  Oat Trials conducted by J .  J. 8onnc:manJ1. This yc.ar w had 
six experimental lines in that test. Those ar� not rcJ)Qrted ,n  ihe 
published reports, but they do assist �ans , dorably n the evalual l on o{ now 
selections. 
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PDICIS S1SDIIJ S'.l'ODDS. 1987 
Princi�1 Investigator s :  
Jim Smolik (Project Leader ) .  Paul Fixen. Jim Gerwing. Bob Bal l .  Bob Kohl, 
Russel McKinney and Leon Wrage ; Ag. Technician: Loyal Evjen 
George Buchenau, Fred Cholick, Tom Dobbs . Paul Evenson. Brad Farber.  
Kevin Kephart .  Diane Rickerl and Don Taylor. 
A .  Measure yields and economic returns. 
B. Determine influence of fanning system on soi l s  ability to supply 
plants with mineral nutrients. 
C. Compare rates of soil erosion. 
D. Measure beneficial and harmful arthropod populations and measure 
insect damage. 
E. Compare populations of plant feeding, predaceous and microbial 
feeding nematodes. 
F. Determine populations of fungi and bacteria, and measure mycorrhizal 
associations and soil fungistatic properties. 
G. Determine effect of farming systems on earthworm populations. 
H. Determine weed species present and densities. 
I. Measure effect of farming eysteffls on soil water contents. 
The farming systems studies were established io 1 985. With the exception 
of cvllt:huitn.;e n.o-till vitrt.er vl\"'at tbn qsteg con i et o.r Uir-e-e Of' favr :)'2Jit' 
TO't9 ii;mra.. 'Wa nv ii icin thp!!. .6 CJmpilJ:JI t !iVe-1 loug-t.3m '"'·uli�s I .  - a. J�ll'C'i , 
since the effects of rotations are bes� measured after completion of several 
cycles. The plots are rela tively large scale (3000 sq. ft.  in Study 1 and 
2000 sq. f t .  in Study II) in an attempt to minimize border effects. 'Jl1e 
systems and rotation schedules in Study I are : ALTERNATE (no synthet i� 
fertilizer or pesti cide and no moldboard plow) , Oats/alfalfa - alfalfa -
soybean - corn; CONVENTIONAL, corn - soybean - spring whea t ;  RIDGE-TILL. corn 
- ll!uybe.ait'I - c_pr.ins, whru: .  The •y.ets.• 1 0  Study ll �! AL�, 
c:,.ait,t./davi!:r - clL'W T - ·�bf'AD - -pl' iii� vban. • CONVElfrlONAU.. iWYl:.it'alI - 11,pi:°tl'Jj,, 
wheat - barley ; MINIMUM-TILL, soybean - spring wheat - barley; CONTINUOUS 
NO-TILL winter wheat. 
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Cultural .l.tDticee 
Fertilizer and pesticide inputs in the conventional ,  ridge-till .  •in-ti l l  
and winter wheat eyetems are based on current Plant Science Department 
recommendations. The cultural practice information for the various systems i•  
listed in Tables 25-28. Alternate corn in Study I and alternate soybeans in 
both studies were rotary hoed twice, two and three weeks after planting. The 
alternate spring wheat in Study II was rotary hoed two weeks after planting. 
Table 25. Cultural practice information - farming systems studies. 
Study I .... 
�r_n 
Alternate 
Conventional 
Ridge-till 
Soy!>.llJl 
Alternate 
Conventional 
Ridge-till 
Spring J,l'he�.!. 
Conventional 
"Ridge"-til l 
Oats /AJJAl fa, 
Fertilizer Hand 
Planting N-P-K 
____ da�--- j lblA) 
May 12  
May 6 
May 6 
May 15  
May 14 
May 1 3  
Apr il 1 5  
April 15 
April 16 
37-0-0 
37-0-0 
77-0-0 
77-0-0 
Herbicide weeding 
_  tf.!.nure__ (�A�c.11;.tu=.:i@i:,.,l..._/.,.,,AOL) __ �(-=hr::..La.::A.) ___ 
Lasso II, 7 lb. band 
Lasso II, 7 lb. band 
Banvel 1/2  pt. 
Treflan 1 1/2  pt. 
Lasso 11. 7 lb. band . 
Blazer 1 l/2pt. 
Hoelon 2 pt. + Buctril 1 pt. 
Hoelon 2 pt. + Buctril 1 pt. 
2. 51 T/A dry 
matter (equivalent 
1 . 64 
1 . 39 
to 104 . 9  - 28. l - 176.7 lb/A 
N-P-K) Applied 2 Oct. 
NOTE : Seeding rates ( lbs/A ) ;  Oats 48, Alfalfa 9. 5 ,  Spring Wheat 70 ; Corn 
19 ,400 seeds/A. Soybean 1 50.000 seeds/A. 
.. 
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Table 26. Cultural practice information - farming eyetems studies. 
Corn 
Alternate 
Convent iona 1 
Ridge-til 1 
Soybean 
Alternate 
Conventional 
Ridge-ti l l  
Spring Whe�� 
Conventional 
"Ridge0-ti 1 1  
Oats/Alfalfa 
Alfalfa 
Til lag.e 
Pre-Plan!: __________ Joet:Plant __ _ 
Field cultivate + harrow, 
disc lX 
Field cultivate + 
harrow 
Diec and field cultivate 
Disc 2X 
Field cultivate and harrow 
Field cultivate + harrow, 
disc lX 
Rotary hoe 2X and 
Cultivate 2X, fall 
disc 
Cultivate 2X, fal l 
disc 
Cultivate 2X, r idge 
at last cultivation 
Rotary hoe 2X and 
Cultivate 2X 
Cultivate 2X 
Cultivate 2X 
Fall plow 
Fall chisel 
Subsurface sweep 
and chisel in Sept. 
Note : The "ridge"-till  spring wheat was seeded with a hoe-drill .  Al l row 
crops in these studies are planted in 36" rows. Field packer was used after 
seeding Oats/Alfalfa. 
In contrast to previous years ridges were not built after harvest of 
"r idge"-till spring wheat , and these plots were chisel plowed instead. We 
hope to improve weed control in ridge-ti l l  corn by building ridgee at the 
second cultivation. 
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Table 27 .  Cultural practice information - farming systems studies. 
Spring_ Wheat 
Alternate 
Conventional 
Minimum-till  
.W.\>f:..80 
Alternate 
Conventional 
Minimum-till 
Barley 
Conventional 
Minimum-till 
OatslCloyer 
Sweet Cl� 
No-Ti�..!.. !linter 
Wheat 
Planting 
date 
April 16  
April 15  
April 15  
May 15  
May 14 
May 14 
April 15  
Apr il 29 
April 16 
Sept 1 
Fertil izer 
N-P-K 
( IbJA) 
108-0-0 
108-0-0 
37-0-0 
77-0-0 
108-0-0 
Band 
Herbicide weeding 
( Actua.! ..... [A=)'---___ ..._(=hr,,.,,./'--A=)-
Hoelon 2 pt + 
1 pt. Buctril 
Hoelon 2 pt + 
1 pt. Buctril 
Treflan 1 1/2  pt 
Laeso .3 qt.  
Blazer 1 l /2pt 
Bronate, 1 1 /2  pt. 
Bronate, l 1/2  pt. 
Fal l  1 pt Roundup � 
1/2  pt 2,4-D 
2 . 47 
1 . 45 
1 . 3 1  
NOTE : Seeding rates ( lbs/A ) ;  Oats 40 , Sweet Clover 4 . 5 ,  Red Clover 4 . 5 ,  
Spring Wheat 70, Barley 58,  Soybean 1 50 ,000 seeds/A. 
A 5 0 : 50 mix of sweet clover and red clover was used in 1 987 in the 
alternate ey&tem. The clover weevil h�s been a problem on sweet clover in 
previous years ,  and we feel it has reduced stand vigor. which reeults in 
poorer weed competition in this treatment. Red clover is not attacked by this 
insect , and a mixture of the two clovers may result in a better stand. 
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Table 28. Cultural practice information - faraing ey1te111 etudiee. 
Studv II 
Shtl,ll& Wh,ill 
Alterute 
Conventional 
Minimum-til 1 
�@911 
Alternate 
Convention.al 
Minimum-till 
§1'.l.u 
Conventional 
Minimum-till 
Ott1/Cl9ver 
Sweet Clover 
No-Till Wi.nttt 
!(beat 
TillH 
Diec and field cultivate 
Field cultivate 2X 
Disc and field cultivate 
Disc 2X 
Field cultivate 2X 
Field cultivate 
Disc and field cultivate 
Rotary hoe lX, 
fall cbieel 
Fal 1 plow 
Fall chisel 
Rotary hoe 21:, 
Cultivate 21. 
Cultivate 2X 
Cultivate 21: 
Fall plow 
Fall chisel 
Fall chisel 
HOTB : The min-till spring wheat and barley were seeded with a hoe-drill. 
The min-till eoybeans were seeded with a ridge-till planter. A field 
packer was used after seeding Oats/Clover. 
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1 987 spring wheat yields were substantially lower in both Study I and II 
(Table 29) than those meaeured in 1 986, apparently in response to the dry 
spring. In Study I yield of conventional spring wheat was significantly 
higher than "ridge"-til 1 .  however, there were no significant yield differences 
between systems in Study II (Table 29).  Protein leve ls were significantly 
higher in conventional and minimum-till  spring wheat compared to alternate. 
very likely due to the nitrogen applications. Continuous no-til l winter wheat 
yields were nearly 20 bushels lower in 1987 compared to the previous year 
(Table 29) . Downy brome has become an increasingly severe problem in this 
system, and unless appropriate herbicide treatments are available it probably 
will be discontinued in 1 988. 
Barley yields were aleo lower than in 1 986 and minimum-t i l l  barley was 
significantly less than conventional (Table 29) . The lower yield in 
minimum-t i l l  reeulted from several factors. The preceding spring wheat crop 
left substantial amounts of res idue. and coupled with ample early spring eoil 
moisture interfered with the operation of the hoe drill .  A field cultivator 
was subsequently used to incorporate some of the residue. The planting 
difficulties resulted in a two week delay in planting (Apr i l 29) . This date 
is not late for barley in a normal year. however, the earl� , warm 1987 spring 
apparently resulted in an earlier than normal northward movement of the aphid 
vectors of barley yellow dwarf virus ( BYDV ) .  Both the conventional and 
�in-till  barley had significant amount s  of BYDV, al though infection levels 
were much higher in the min-til l .  which appeared to account for much of the 
yield difference between the two systems. Oat yields in Study I were similar 
to the previoue year and were about 1 2  bu higher in Study Il (Table 29) . Soil 
nutr ients, particularly nitrogen, are quite low at this stage in the alternate 
rotation, and it is probable N was yield-limiting. 
Table 29. Smal l  grain yields, farming systems studies. 
Study I 
Conventional 
"Ridge"-till  
Oats/Alfalfa 
Spring wheat var. Guard 
43 . 6* 57. 8 
3 9 . 8  58 .6  
Oats var. Moore 
Yield iBuJi) Test wt. 
59. 9 3 7 . 6  
14.9  
14.0 
Protein,) 
13 .  9 
---- -continued-----
• 
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Table 29. ( continued) 
Study I I  Spring wheat var. Guard 
Yield �!J 
Conventional 44. 7  
Alternate 44. 2  
Minimum-till 48. 8 
FLSD • 05  == n. s.  
Winter Wheat 
Yie ld_Jj3_y.j!) 
Cont inuoue • no-til 1 33. 8 
winter wheat 
Barley 
Yield___{JufAJ 
Conventional 80 . 8* 
Minimum-til l 46. 5 
Oats 
Yield ( BjJj /t..l 
Oats/Clover 72.4 
var. 
var. 
var. 
Test wt.!.. 
57 . 5  
58. 5 
58.4 
n.  s .  
Sioux land 
.'.test wt. 
5 5 . 9  
Robust 
Teat !f.L_ 
43 . 7  
40.0 
Moore 
Te�t_W£!.. 
36. 7 
Protein % 
1 5 . 0  
1 3 . 6  
1 5 . 1  
0 . 6  
Protein % 
1 3 . 4  
Protein % 
12 .  9 
13. 5 
Jrotein % 
15. 2  
a Avg. of four replications. * Indicates significant increase at . 05 level. 
Conventional and ridge-t i l l  corn yields were significantly higher than 
alternate (Table 30).  A different hybrid ( 3 953) was used in the al ternate 
system. At both the NE Station and several other areas in east ern SD this 
hybrid was infected with significant amounts of common smut . This disease i s  
not usua l ly considered a serious problem, however, in this study approximately 
37% of the plants were infected which resulted in a 1 1 %  yield loss. Hybrid 
3953 is an early maturing hybrid. and was used ic the alternate system because 
corn is planted later in this system fol lowing an additional shal low 
cultivation for weed contro l .  Aleo, we f e l t  that soil nutrient levels ,  
particularly nitrogen. might be limiting in the establishment stages of the 
al ternate rotation and perhaps better suited to a shorter season hybrid. 
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However, it appears N levels were adequate in the system in 1987 and in  1 988 
the same hybrid will be planted on the same date in all  systems. The very 
good year for row crop development was reflected in the conventional and 
ridge-till  corn yields which were 2-10 bu/A higher than in 1 986. 
Soybean yields in the alternate and conventional systems were 
significantly higher than ridge-till in Study I (Table 30). Early season weed 
pressure was greater in the ridge-till system which apparently reduced yield. 
There were no significant differences in soybean yields in Study II. Soybean 
yields over both studies were 2-5 bu/A higher in most instances than those 
measured in 1986. 
Table 30. Row crop yields - farming systems studies. 
Corn_ - Pioneer Hybrj9_ J_99� 
Convent iona 1 
Ridge-till 
Alternate (Pioneer Hybrid 3953) b 
FLSD . 0 5  • 
Conventional 
Ridge-till  
Alternate 
FLSD . 0 5  "' 
Study U 
Conventional 
Minimum-tit l 
Alternate 
FLSD .05  � 
Yield (Bu/A) No. � 
124. 48 
121 .4  
86. 9 
12 .3  
3 1 .0  
28. 5 
31 .  6 
2 . 5  
32.8  
3 1 . 6  
3 3 . 2  
n .  e.  
: Avg of four replications. 
Hybrid 3953 was heavily infected with common smut in this study (approx. 
37% of plants smut ted) , which resulted in a yield loss of 1 1% in 3953. 
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Fora&! Yieldt 
Alfalfa yields were good (Table 3 1 ) ,  but were substantially less than the 
previous higher precipitation year. However, sweet clover yields were higher 
than in 1986, apparently due to the vigorous stand established in the 
preceding high moisture year. Sweet clover forage is not removed after mowing 
since the purpose of this crop is to improve soil nutrient levels and tilth. 
Both of the forage crops alto aid in control of weeds and soil erosion. 
Table 3 1 .  Forage crop yields - farming systems studies. 
Study I 
Alfalfa - Vernal 
S�udy tl 
Sweet Cloverb 
11..t_Cuttin,g 
(June 4)  
J .  90 
2.40 
a 
b 
Avg of four replicatione. 
Forage not removed. 
2.nd Cut ting 
(July 6) 
l. 20 
)!'d Cut..tin.g 
(Aug 10) 
1 . 3 5  
Total (T/A) 
Dry Matter 
4.45 
2.40 
Tissue analysi.LJ:% N-P-Kl;__ __ 
Alfalfa 1st cutting, 3 . 40-0. 24-2.60 
2nd cutting, 3 . 7 9-0. 21-1.56 
3rd cutting, 3 . 41-0.23-2.22 
Sweet Clover 2 . 7 9-0. 21-2 . 1 5  
The incidence of a potential root rotting fungue (Fuearium) on soybean 
roots wae lower than in 1 986. However, incidence vae significantly higher in 
the conventional system co�pared to alternate and ridge-till  in Study I 
(Table 32 ) .  Thie fungus is  often associated with corn residue which may 
account for generally higher infection levels in Study I compared to Study II. 
Also, trifluralin (Treflan) has been reported to increase infection levels in 
soybean which , combined with corn residues, may have resulted in higher 
incidence in the conventional system. 
Table 32.  Incidence of Fusarium on roots of soybean-farming eysteme studies. 
Study 1 Study II 
Primary Root Secondaries Primary Root Secondaries 
Alternate 4 .88 1 5  Alternate 0 1 . 3  
Conventional 2 . 5  2 9  Conventional 0 0 .5  
Ridge-Till  4.0 1 2  Min-Till 0 2 .3  
FLSD. OS IC n. 8. 1 6  n. a .  n • .e .  
a Percent of roots with lesions - Average of 4 reps. Data collected by 
Colette Beaupre, Plant Science Department. 
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Weed_ Po eu 1 a t_i ons 
Numbers of grassy weeds were much higher in ridge-till corn compared to 
al ternate and conventional (Table 33 ) .  Although similar at-planting herbicide 
treatments were used in both the conventional and ridge-ti l l  systems ) the 
higher levels of surface residue in the ridge-till  system coupled with the dry 
spring apparently reduced herbicide effectiveness. Grassy weed numbers were 
higher in conventional and ridge-till  soybeans compared to alternate {Table 
3 3 ) .  This also occurred in 1 986 and provides evidence of the effectiveness of 
the alternate rotation. when combined with cultivation. in control of weeds 
without use of herbicides. As noted in Table 25 there was no hand-weeding in 
the al ternate soybeans in Study I in 1 987. There was little difference in 
numbers of annual broadleaves between the systems in either corn or soybeans. 
In Study II grassy weed numbers in soybeans were lowest in the conventional 
system (Table 34) . In spring wheat grassy weed numbers were lowest in both 
conventional and minimum-till compared to al ternate. 
When weed numbers are averaged over all crops within a eystetn the loweet  
number of grassy weeds occurred in the al ternate system in Study I (Table 33) ) 
while numbers of annual broadleaves were highest. In Study II the lowest 
numbers of both grasses and broadleaves occurred in the conventional system 
{Table 34).  In interpreting the weed count data it  should be noted that weed 
counts were obtained just after sma l l  grain harvest and shortly before 
post-harvest til lage. Perennial grasses and broadleaves have not been a 
problem in either study to date. 
Table 33. Weed populations - farming systems studies. 
Study I 
Corn 
Annual grasses 
Annual broadleaves 
Soybea_p� 
.Annua l grasses 
Annual broadleaves 
Spring Wheat 
Annual grassee 
Annual broadleavee 
Oat s/Alf13J.h 
Annual grasses 
Annual broadleaves 
Al t.!.!M_ll 
1 18 
c: ... 
6 
2 
Al t�!!l!-J� 
10 
4 
Conventional 
6 
6 
1 8  
2 
Conventional 
8 
4 
Ridge-til l 
46 
3 
14 
l 
Ridge-Till 
13 
l 
-----continued-----
Table 33. (continued) 
Alfal.f.!. 
Annual grasses 
Annual broadleaves 
System Av�rage 
Annual grasses 
Annual broadleaves 
8 
10 
9 
5 
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1 1  
4 
24 
2 
a Number/3 sq ft - avg. of four replications - green and yel low foxtail 
dominant grasses. Dandelion, pigweed and smartweed were most co1D1Don broad­
leaves. Sampled July 30. 
Table 34. Weed populations - farming systems studies. 
Study II 
Al ter..!J.!Y 
Soy� 
.Annua 1 gr as ee 8 
Annual broadleaves 
Spring Whe.!!_ 
Annual grasses 
Annual broadleaves 
!id� 
Annual grasses 
Annual broadleavee 
Oats Clo�E 
Annua l grasses 
Annual broadleaves 
Sweet �j.� 
Annual grasses 
Annual broadleaves 
Conti nupyJJJfo-Ti 11 
Winter Wh�at 
Annual grasses 
Annual broadleaves 
Sxst im Aver1ge 
(excluding winter wheat )  
Annual grasses 
Annual broadleaves 
78 
3 
8 
6 
1 8  
3 
20 
28 
1 3  
10 
Conventional 
2 
3 
4 
8 
3 
2 
3 
4 
Minimum-ti! 1 
7 
4 
4 
9 
14 
4 
2 
23 
8 
6 
a Numbers/3 sq ft - avg of four replications , green and yel low foxtail dominant 
grasses. Oxalie .  dande lion, pigweed and smartweed were most common broad­
leaves. Sampled July 30. 
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Phosphorus (P) soil test results show that P levels are dropping at an 
unusual ly high rate of 1 6-19% each year in both farming system studies (Tables 
35 and 36) . This is occurr ing across a l l  systems and an equil ibrium level has 
not yet been reached. These soils  have now moved into P deficient regions and 
indicate the need to add phosphorus in conventiona l ,  ridge-til l ,  and minimum 
till  systems. 
Phosphorus levels in Study II in the fall of 1 985 were higher following 
soybeans in e l l  systems (Table 36) . This same effect occurred in the 
r idge-till  system in Study I (Table 3 5 ) .  Corn and soybean plots i n  the 
conventional and a lternative systems in Study I showed higher levels of soil P 
than those fol lowing spring wheat or oats and alfalfa in 1985. 
Samples taken in the fall of 1 987 show elevated P levels fol lowing 
soybeans in the al ternate system of Study II. Conventional and ridge-till  
plots have a l l  had soybeans on  them (gone through rotation once) which may 
have balanced out initial differences. Soil test P levels in the alfalfa 
plots of Study I are elevated due to manure addition after oats in 1 986. 
Organic matter (O.M. ) levels in Study I were not different between 
spring and fall 1985 in any system (Table 3 5 ) .  There were a l so no differences 
in the al ternate system in 1 987 . However, the ridge-till  corn and soybean 
plots had significantly higher O. M. levels than those following spring wheat 
in the fall of 1 987 . Conventional til led soybeans were a l so higher in O. M. 
than spring wheat plots in both the spring and fal l of 1987 . No significant 
differences in O. M. levels were found in Study II (Table 36) . 
Table 35 .  Soil test phosphorus and organic matter in Study I ,  1 985-1 987. 
_ Jp.osphorus Organic Matter _  _ 
_ 1 985 _ -- 1 987 - -- _ 1 985 _ 1987 
System___Q_�o . ..i:P-------=Spr iJ!&_ FaJ.1.§.P! in&.J'jlJ_L�lmLfal_l_ S:ering FalJ 
ALT. oats/alfalfa 
alfalfa 
soybeans 
corn 
Avg. 
CORN corn 
soybeans 
wheat 
Avg. 
----------ppm-------
30 21# 
30 21 
30 24 
30 -- 29 - -
30 24 
30 30 
30 30 
14 1 6  
21 20 
16  1 5 
1 8  - - ·  1 6  _ _  
17  17 
1 9  21 
1 8  1 9  
30 _ 23 ___ 1 9  _ _  22 
30 28 19 21  
----------%-----------
3 . 9  
3 . 9  
3 . 9  
3 . 9  
3 . 9  
3 . 9  
3 . 9  
3 . 9  
. 9  
3 . 7  3 . 4  4.0 
3 . 7  3 . 5  3 . 8  
3 . 7  3 . 3  3 . 9  
3 . 9  3 . 5  _3� 
3 . 8  3 . 4  3 . 9  
3 . 7  3 . 4  3 . 8  
3 . 6  3 . 7  3 . 9  
_ 3. 7 __ 3 . 4  __ 3 . 6  
3 . 7  3 . 5  3 . 8  
-----continued-----
• 
·r 
-51-
Table 35 .  ( continued) 
It. T. corn 30 1 9  23 1 7  3 . 9  3 . 5  3 . 8  4 . 2  
soybeans 30 30 1 8  1 5  3 . 9  3 . 9  3 . 9  4 .0  
wheat 30 21 14 1 2  3 . 9  3 . 7  3 .  6 3.5 
Avg. 30 23 18  1 5  3 . 9  3 . 7  3 . 8  3 . 9  
Fl.SD . 10 7 5 5 NS 0 . 3  0 . 3  
CV % 25 23 23 � 7 6 
# Manure P2o5 applied. oats/alfalfa: (after sampling) 
1985 24 lbs/A 
1986 30 lbs/A 
1 987 64 lbs/A 
Soil sampling dates : 4/1/85. 9/17/85 ,  4/15/87 ) 9/21/87. 
Table 36 .  Soil test phosphorus and organic matter io  Study II. 
1985-1 987. 
Svstem Croo 
CONV. soybean 
sp. wheat 
barley 
Avg. 
MIN. soybean 
ep. wheat 
barley 
Avg. 
ALT. oats/s.  clover 
s .  clover 
soybean 
sp. wheat 
Avg. 
CONT. w. wheat 
FLSD . 10 
CV % 
Phosphorus _ _ _ __ i)rganic Matter 
_ J 98.2_ -- 1987 1 985 _ 1 987 
Spring Fal l  !P.r�.!.l.&..fal_l Spring_ Fall S'Dring Pal) 
----------ppm------- ----------%-----------
34 26 18  14  4.0 4 .0  
3 4  22  21  1 5  4.0 4.0 
34 20 1 7  12  4.0 3 . 9  
34 23 1 9  14 4.0 4.0 
34 26 17 13 4.0 4.0 
34 22 1 9  14 4.0 3 . 9  
34 _ 23 _ _  17  _ 12 . 4. 0 3 .  9 
34 24 18  13  4.0 
34 21# 22 14 4.0 
34 21 20 14 4.0 
34 27 27 20 4.0 
34 _ 27 __ 1 9  1 2  _ 4.0 
34 23 22 1 5  4.0 
34 26 21 17 4.0 
3 4 
1 2  20 
3 . 9  
4.0 
3 . 8  
4.0 
3 . 8  
3 . 9  
4.0 
NS 
5 
4.0 3 . 9  
3 . 9  3 . 9  
3 .  8 -1:..§ 
3 . 9  3 . 8  
3 . 9  4 . 3  
4 . 3  4.0 
3 . 8  4.J. 
4.0 4.1 
3 . 9  4.0 
4.0 4.1 
4.0 4.1 
4.0 3 . 8  
4 .0  4.0 
4.0 4.0 
NS 
9 
Manure P2o5 applied to 1985 oats/sw clover after eampling 
= 24 lbs/A 
Soil sampling dates : 4/1/85 . 9/18/85. 5/4/87 . 10/1/87 .  
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Soil nitrate values and applied nitrogen rates for Study I are found in 
'r.ob1 Jl. �e d.n_t:i; 1nd1�t" tb c t�·· hi};he..l!L 11oi� N°"1 le.vEl• -ill I.he !al l 11£ 
l 9.97 oee1&rr d coIImn:ns •JrrI-na ,wbc.11.r; 10. tlla ca--in,-unt:iobii1l yoe� Th:Ls n not 
unusual since there is a longer period of time after wheat harvest for 
mineralization of N to occur than after other crops. There is. however, 
about 30 pounds difference between the conventional and "ridge-ti l l  II wheat 
in Study I. In Study I I  (Table 38) , all  crop& in the conventional system were 
nearly 30 pounds higher in soil nitrate than the respective crops in the 
minimum t i l l  system. Decreased nitrate levels under reduced til lage compared 
to plowed systems has been observed in several other studies in South Dakota 
and elsewhere. Generally, soil nitrate level s  have been higher in the fall 
fol lowing wheat than either barley or soybeans. This occurred in both fall 
1 985 and fall 1 987 samplings. Nitrate levels in Study II for the fall 1 987 
were much higher than expe cted considering the N applied and yield levels 
attained by the crops. The reader is reminded that these systems 
are not yet fully established and caution should be exercised in applying the 
data. 
Table 37.  Soil and applied N in Study I ,  1 985-1 987. 
Applied N -�-
__ 1 9_8_2_ _ _1.287 __ _ Fertilizer Manure 
§.yete'!D.. Crop _ _ . .  _ _  SpJ' ing# Fal 1 S,ptj.!!Lf.!111_ __ 85  86 __ 87 85 86 87 
-------lba/A 2 '--------- ------- -- lbs /A----------
ALT. Oats/alfalfa 1 8  1 3  76 9 0 0 0 44 33 105 
Alfalfa 1 8  1 4  60 3 8  0 0 0 0 0 0 
Soybeans 1 8  1 8  1 1 1  23 0 0 0 0 0 0 
Corn 1 8  1 5  77 21 0 0 0 0 0 0 
CONV. Corn 18  33 95 14 110 110 37  0 0 0 
Soybeans 1 8  21 84 24 0 0 0 0 0 0 
Wheat 18  18  86 56 1 10 90 77 0 0 0 
R. T. Corn 18 22* 90 13 110 1 1 0  37  0 0 0 
Soybeans 1 8  21 94 1 9  0 0 0 0 0 0 
Wheat 18  17 7 2  21 110 90 77 0 0 0 
FLSl> . 10 6 NS 8 
CV % 25 32 28 
# 0-6" only. 
* Plot 40 excluded 
Soil Sampling dates : 4/1 / 85 ,  9/17/85,  4/15/87 . 9/21/87. 
• 
.. 
Table 3 8. Soil 
Syetem_ Crop 
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and applied N in Study II, 1985-1 987. 
_ J9il_!'_O
,=
J 
- ____!jJ!1__ 1_28J __ _ 
Sprjp..&f_ FaJJ _ _  Spt..iP&.J'§ll 
Aoplied N 
_Fertili,!Y' __ Manure 
e, _ _  86 _ _  !2_ _  85 86 87 
-------lbe/A 2 '--------- ----------lbs/A-----------
CONV. Soybean 31  17 7 2. 73  0 0 0 0 0 0 
Sp. wheat 31  55 51  138 110  90 108 0 0 0 
Barl•y 3 1  30 73 107 110 70 37 0 0 0 
MIN. Soybean 31 17 42 48 0 0 0 0 0 0 
Sp. wheat 3 1  44 47 102 110 90 108 0 0 0 
Barley 31  33  44 76 110 70 77 0 0 0 
ALT. Oats/a. clov. 31  1 8  47 52 0 0 0 44 0 0 
s. clover 3 l  19  25 99 0 0 0 0 0 0 
Soybean 31  18  100 61 0 0 0 0 0 0 
Sp. wheat 3 1  21 64 53 0 0 0 0 0 0 
CONT. W. wheat 31  63 46 81 110 90 108 0 0 0 
FLSD .10 1 9  29 
% 53 29 
I 0-6° only. 
Soil Sampling dates: 4/1/85, 9/18/85, 5/4/87 , 10/1/87 .  
!Q.il T�mperature�_ Moi1tu�e and Bulk D.f._nai.t_y 
Soil frost depth during the 1986 - 87 winter, with no snow cover, was 
deepest in mid-February , and began to thaw in mid-March (Figures 2-6 ) . In the 
conventional and ridge-till  ayateme frost was deeper in soybeans soils 
com�red to corn (Figuree 2 and 3 ) .  In the alternate syatem there was l ittle 
difference between row crops, but oat/alfalfa soils froze less deeply than 
other treatmente ( Figures 4 and 6) . Frost depth in alfalfa was very aimilar 
to spring wheat ,  which was between the row-crop depths • 
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DATE 
Frost depth in conventional 
corn and soybean. 
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Frost depth in oats/ 
alfalfa and alfalfa. 
.. 
... 
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At the time of spring wheat planting. soil physical properties were 
influenced by crop residue and tillage (Table 39) . In the alternate eyetem, 
oat/alfalfa residue kept soils cool .  damp and dense. Soybean residue was 
lighter than corn residue and allowed soils .  which had frozen deeply. to warm 
and dry rapidly in both the alternate and conventional system. The ridges 
formed in corn and wheat stubble were dryer than those in soybean and there 
was a difference between the ridge and furrow measurements. 
Table 39. Effect of previous crop on various soil properties in Study 18• 
Soil properties 
Temperature Moisture Bulk density 
System: Alt _Conv Ridge_ Alt Conv Rid ...,g=e_ .... A_,l;:.t;;... CoJ!Y..._ Ridge 
Prey J.QYJ;_ Cro.P 
Corn 
Soybean 
Wheat 
Oat/Alfalfa 
Alf al fa 
_______ op_ 
b 62.  6 59.0 
62 . 6  61 .  7 
68.  9 
50.9 
59. 9 
61 .  2/ 
59.0
c 
67 . 1 /  
59.0  
62. 9/ 
54.5 
--------%---------
d 24. 4  25. 2 1 7 . 4  
1 3 . 6  20 .4  23 . 2  
20. 6  16 .9  
30 .3  
24. 9 
: Sampled April 1 6 .  1 987. 
Avg of four replications. temperature at 6". 
� Ridge/Furrow temperatures. 
0 - 6" depth. 
----d--g/cc--------
1 . 65 1 . 48 1 . 33 
1 . 3 9  1 . 60 1 . 36  
1 .46 
1 . 07 
1 .04  1 . 21 
By mid-July. differences in soil physical properties reflected the 
seasons crop rather than the previous crop residue (Table 40) . Soil 
temperatures in the soybean plots were cooler and drier than corn. Spring 
wheat soils were generally drier and warmer than row-crop soils .  Little 
difference was seen among mid-season bulk densitiee. 
Table 40. Effect of cropping system on various soil properties in Study 18 • 
Soil Properties :  
System: 
CrO.P. 
Corn 
Soybean 
Wheat 
Oat/Alfalfa 
Alfalfa 
Temperature Moisture Bulk density 
Alt _ Conv. __ R idg_e _ Alt Conv __ ll.i�_ Alt Conv Ridge 
-------oF---------
b 7 5 . 5  7 6 . 0  71.0 
73 .0  72. 8 73 . 5 
7 7 . 2  7 7 . 5  
7 6 . 5  
7 3 .  2 
--------%---------
22 .6c 24. 6  23 . 0  
2 1 . 1  23 .6  21 . 5  
20. 9 
22 .7  
20.4 19.  5 
-------g/cc--------
1 . lOc 1 . 30 1 . 28 
1 . 21 1 . 36  1 . 3 6  
1 . 33 
1 . 38 
1 . 21 1 . 3 1  
a 
b Sampled July 6 .  1987. 
c Avg of four replications. temperature at  6". 0 - 6° depth. 
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Fall residue wae measured after til lage treatments. There were three 
levels of residu� (Table 41 ) .  Alfalfa and conventional spring wheat .  which 
had been more heavily tilled. averaged 28. 5%. Spring wheat (ridge) and 
oats/alfalfa (alternate) averaged 95% residue cover. All other treatments 
averaged 67. 7% ,  ranging from 6 1  to 78%. 
Table 41.  Fall residue in farming systems in Study I. 
System 
Crop �����· �A�l�ts1�rn�a�t�,.;_��-���C�o�neuventional 
Corn 61• 66 
Ridge-till 
66 
Soybeans 66 78 
Spring Wheat 26 
Oats/Alfalfa 
Alfalfa 
99 
3 1  
69 
91 
a Percent of residue cover after fall til lage. Measured November 20 . 1 987. 
Average of four replications. 
Fal l  soil moisture was higher in the O - 6" increment in the alternate 
row-crops than the conventional or r idge-till row crops (Table 42) soil 
moisture decreased with depth with the exception of alfalfa which had been 
undercut and spring wheat which had been plowed. In general ,  soil moisture 
levels are very low in the 24 - 48" depth. and indicate the need for adequate 
spring precipitation. 
Table 42. Fall soil moisture to a depth of four feet in Study 1 .  
Depth 
inches 
Alternate 
System 
Conventional Ridge-tit 1 
------------------------%----------------------------
Corn O - 6 
6 - 24 
24 - 48 
Soybeans O - 6 
6 - 24 
24 - 48 
Spring Wheat O - 6 
6 - 24 
24 - 48 
Oats/Alfalfa O - 6 
6 - 24 
24 - 48 
Alfalfa O - 6 
6 - 24 
24 - 48 
1 6 . 5  13.6 
14.3  1 1 . 1  
1 0 . E,  9.1  
17 .0  15.  8 
14 .6  15 .6  
10.5 1 0 . 7  
15 .  4 
1 3 . 8  
19 . 2 
1 3 . 3  
1 3 . 7  
8 .9  
12 .  2 
18 .0  
9. 8 
� Percent soil moisture (gravimetric) on October 1 3 ,  average of four 
replications. 
16 .0  
1 4. 2 
8 . 5  
16 .6  
16 . 2 
12. 1 
1 1 .  9 
1 3 . 6  
10.0 
.. 
.. 
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In Study II the highest percent soil moisture in early Auguet in the 
upper foot of soil occurred in continuous no-till winter wheat (Table 43 ) .  
Soil moisture was also comparatively high in the 1 2  - 24" depth under mowed 
sweet clover. In spring wheat percent soil moisture in the O - 1 2" depth was 
highest in alternate followed by conventional and min-till. 
Table 43. Soil moisture in farming systems Study II. 
� Depth 
( inches) 
Spring Wheat O - 1 2  
Barley 
Soybean 
1 2  - 24 
24 - 36 
36 - 48 
48 - 60 
0 - 1 2  
1 2  - 24 
24 - 36 
36 - 48 
48 - 60 
0 - 1 2  
1 2  - 24 
24 - 36 
36 - 48 
48 - 60 
Alternate 
1 5 . 68 
1 1 . 2  
10 .0  
1 3 .0  
1 5 . 7  
9. 9 
7 . 8  
9. 9 
1 1 .  9 
12 .4  
System 
Conventiooal 
13 .5  
10. 6 
8.0 
12 .  2 
14.3  
1 6 . 7  
1 3 . 5  
8 . 8  
1 1 .  8 
14. 8 
11 .  2 
10.8 
10 .8  
9 . 8  
1 2 .  3 
Min-till 
1 1 . 3  
9. 8 
7 . 2  
9 . 6  
13. 7 
15. 7 
1 2 . 4  
10.3 
14 .3  
14. 7 
1 2 . 2  
1 1 .  9 
10.4  
12 .0  
10. 9 
Depth 
( inches) 
Oats/Clover Sweet Cover Continuous Winter Wheat 
0 - 1 2  13 . 9 
1 2  - 24 1 1 . 0  
24 - 36 9 .5  
36 - 48 1 3 . 3  
48 - 60 1 3 . 3  
14. 9 
1 9 . 4  
1 2 .  9 
16.3 
14.2  
18. 2 
1 6 . 5  
13. 7 
13 .  7 
1 2 . s  
8 Percent soil moi6ture {gravimetric) , sampled August 5 .  Average of four 
replications. except soybean {non··replicated) • 
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Nemat.2...qes and Earthworms 
The highest population of dagger nematodes occurred in September on 
soybeans in the reduced til lage systems in both studies (Tables 44 and 45).  
Populations in ridge-till soybeans were quite high, and it  is  likely the�e 
populations reduced soybean yield in this system. Averaged over all crop� in 
a system dagger nematode numbers were highest in the al ternate systems i� both 
studies. The lowest populations of dagger nematodes occurred in the 
conventional systems in both studies, possibly as a result of use of the 
moldboard plow. Lance neinatode numbers were comparatively low in both 
s�udieJi� As lr.al been sm-t.ed UJ Jtti!Vl 011• ye f'• popal.a'tl.ou... of earthwco::m_s 
COligoc.h:utU) cnually tke!.in�tl av-er th• gr - ing ll'll.Silll in botb 11tudie!il .  At 
this point in the project it does not appear that any of the systems has a 
consistent effect on earthworm populations. 
Table 44. Nematode and earthworm populations - farming systems studies. 
Sampling 
Study I �te Dagger 41-nce Earthworm 
Corn 
368 Alternate May 3 21 
September 354 1 3  6 
Conventional t,".ay 6 7 67 
September 8 27 2 
R.idge-til l May 2 1 6  1 3  
September 97 1 2  3 
Soybean 
Alternate May 3 2  3 1 5  
September 1 1 9  4 15  
Convent iona 1 1'4'.ay 3 16 6 
September 27 5 1 2  
Ridge-till  May 1 6  53 1 1  
September 781 22 1 1  
!Ju:' in.s...Yhe�! 
Conventiona 1 May l 2 37 
July 2 0 1 9  
"Ridge"-til l May 4 2 50 
July 91 0 1 9  
Oats/Aljalfa May 6 3 54 
July 1 83 67 18 
Alfalfa May 77 47 6 
September 168 57 5 
8 Number/500 cc soil - Average of four replications. 
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Table 45. Nematode and earthworm population•, farming ayetema atudiee. 
Sapling 
Study II date= k,5t]tt!r La:ru:e K1rt�9m 
S2ri:J!1 Wh11t 
Alternate May 1s• 4 34 
July 93 3 21 
Conventional May 24 11 26 
J'u.ly 32 13 40 
Mini.um-till May 38 s 27 
July 57 1 1  1 9  
SoybtfP 
Alternate May 31 23 50 
September 185 l 2 
Conventional May 51 58 36 
September 76  79  9 
Minimum-till May 9 7 44 
September 243 14 1 2  
Barl!J 
Conventional May 5 2 46 
July 32 29  13 
Minimum-till May 73 1 40 
July 54 8 1 2  
Q!.tslCl�II May 1 2  36 33 
July 98 157 1 2  
Swett Cl2!tI May 85 14 15  
September 1 1 8  1 7  19  
No-Til l  Wint1t Whe1l$ May 17 4 1 8  
July 58 36 22 
a Humber/500 cc soil - Average of four replications. 
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Populations of total plant feeding nematodes were generally highest in 
soybeans in a l l  eystems in Study I (Table 46) .  Populations were a l eo quite 
high in oats overseeded to alfalfa. Pin nematodes were the dominant plant 
f eeder in both of the above crops. In Study II plant feeding populations were 
1enerally lower with the exception of populations in September in minimum-till 
soybeans. It ie probable that certain of the nematodes associated with 
soybeans in these studies are inf luencing y ield, however. evaluation of these 
effects will require detailed greenhouse experiments.  Populations of both 
predaceous and microbial feeding nematodes were general ly high in a l l  crops in 
both studies (Tables 46 and 47 ) .  Neither of these groups responded in a 
consistent manner to either til lage or seasonal effect s .  
Table 46. Plant feeding, predaceous and microbial feeding nematode 
populations, farming systems studies. 
Sampling Plant Microbial 
Study I rlntT: ftcdiTI&, �red12 Cl'.\qu D: �eedLng 
Corn 
2188 Alternate May 255 530 
September 608 393 998 
Conventional May 341 368 1242 
September 411 185 410 
Ridge-till  May 69  296 725 
September 366 339 884 
Soybean 
Alternate May 456 621 1 549 
September 1448 750 935 
Conventional May 528 354 575 
Sept ember 2685 493 823 
Ridge-til l May 741 347 509 
September 1 223 485 720 
Spri.ng_ Wheat 
Conventional May 189 401 916 
July 1 91 284 872 
"Ridge0-til 1 May 135  204 534 
July 923 436 1009 
Oats/Alfalfa May 594 697 1705 
July 2013 755 1437 
AlfalfA May 1443 472 738 
September 64 101 514 
a Number/100 cc soil - Average of four replications. 
.. 
.. 
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Table 47. Plant feeding, predaceou1 and microbial feeding nematode 
population,, farming system, studies. 
Study 11 
s.e.rhv: run 
Alternate 
Saapling 
ute 
Plant 
P9e!!.i,ng_ Predaceous 
Microbial 
Peedipg 
Conventional 
Minimum-tit l 
Soybeap 
Alternate 
Conventiona 1 
Minimum-tit l 
Barley 
Conventional 
Minimum-till 
Canb ttuog_e No-'?.! 1 1  
Winter Wheat 
May 
July 
May 
July 
May 
July 
May 
September 
May 
September 
May 
September 
May 
July 
May 
July 
May 
July 
May 
Septembe-r 
May 
July 
6278 
340 
230 
99 
89 
76 
311 
792 
335 
581 
144 
1687 
224 
76 
448 
94 
351 
673 
635 
319 
148 
246 
8 Number/100 cc soil - Average of four replications. 
671 
830 
298 
239 
171 
197 
347 
493 
710 
280 
380 
501 
404 
373 
364 
189 
718  
583 
460 
529 
396 
380 
1264 
1 122 
826 
609 
534 
605 
717 
751 
1043 
463 
7 93 
687 
898 
789 
1013 
576 
1638 
1010 
1021 
1355 
913 
775 
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Til lage systems can affect crop yields through their inf luence on various 
soil microorganisms which either cause root disease. or which inhibit the 
gro�th of root disease agents thereby controlling these diseases 
'biologically ' .  To establish a microbiological profile of the various til lage 
systems. the populations of selected genera of soil fungi were determined, and 
in addition, the soil samples were tested for their ability to suppress two 
disease s,  common root rot of wheat ,  and root rot ( seedl ing bl ight phase ) of 
alfalfa. 
All t reatments were assayed in May, plots with sma l l  grain were sampled 
in late July and the remaining plots in September. In the May samples, few 
signif icant differences were obtained in populations of fungi belonging to 
Pythium or Fusarium species. Fluorescent Pseudomonas bacteria were higher 
under corn in the al ternative system ( Study I )  than in other crops-til lage 
combina tions. Table 48 is a sample of some of the data obtained from the 
microbial assays and Table 49 typifies the suppressiveness analysis. In the 
latter, specific crop-til lage treatments occasiona l ly suppressed one or the 
other disease, but neither crop nor til lage system was consistently 
suppressive. Variation was high in these tests and we do not believe that the 
systems have stabilized. 
Table 48. Effect of til lage on selected microbial populations in the AFS 
plots a t  Watertown in 1 987. 
Stud}'. 
I 
1 987 24 July Samples 28 Sept 
Til lage _Cro_p _ Pytjlium FusarWJ!l FP* ___ _lythium 
CFU per gram of soil 
3088 Alt Soybean 
Alt Corn 583
8 
Alt Oat/Alf 1 54 420 1420 
Alt Alfalfa 338
3 
Conv S. Wheat 130 500 1630 
Conv Corn 585
8 
Conv Soybean 548
8 
Ridge s. Wheat 105 420 1310 
Ridge Corn 5183 
Ridge Soybean 623
3 
FLSD. O S 33 NS NS 
(301 )  
Samples 
FusJ!rium 
7738 
10688 
7498 
9338 
7608 
9358 
9438 
( 332) 
-----continued-----
• 
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Table 48. (continued) 
CFU per gram of soil 
II Conv Barley 1 17 500 1810 
2�5b Conv Soybean 
7
788 
Conv s. Wheat 1 27 460 500 
Min-til Barley 1 34 400 3440 
3;;ab ·• Min-til Soybean 603
8 
Min-til s. Wheat 122  360 1750 
Alt Soybean 370
8b 6498 
Alt S. Wheat 1 80  500 4750 
Alt Oat/Clo 134 460 560S. 
Alt W. Wheat 136 330 2060 510
a 8058 
Cont w. Wheat 136 330 2060 
FLSD.OS NS NS 
NS ( 209) (388) 
* Multiply FP by 1000 to get original numbers. 
a Selective media were not delimiting f luoreecent pseudo�onas on this run. 
Table 49. Suppreesiveness assays of soil samples taken in July, 1 987. 
_c�s11 ti.YJ.S.e�y__ P. ul,imum 
lil ltk!J �� C.[O! 87 G�,PS" r 1,-e-21  th :1 l' � 
Study I 
Alternate Corn Oat/Alfalfa lOa 3la 31a 
Conventional Soybean Spring Wheat lla 33a 32a 
.Ridge-till Soybean Spring Wheat 14a Sa 3la 
LSD. I O 9 32 23 
Study II 
Conventions 1 Sp. Wheat Barley 1 9  c 54 b 45a 
Conventional Soybean Spring Wheat 28abc 3lab 25ab 
Minimwn-Til l Sp. Wheat Barley 38a 28ab 28ab 
Minimum-Till Soybean Spring Wheat 34ab 23a 16 b 
Alternate Soybean Spring Wheat 23 be 30ab 30ab 
Alternate Sp. 'Wheat Oat/S. Clover 24 be 38ab 43a 
.. Continuous w. Wheat w. Wheat 21 c 36ab 25ab 
FLSD 1 2  
LSD
.OS  1 0  26 21 . 10 
Highest numbers indicate most suppressiveness. 
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Arthropod Populations 
In general, insects were not a problem in any of the farming system crops 
in 1 987. Predaceous and plant feeding insect populations were highest in the 
alfalfa plots versus the other crops early in the season (Table SO) .  This 
trend continued throughout the growing season. Within the alfalfa a large 
increase in the number of ladybird beetles was noticed over the previous 
years. This trend follows that seen in other f ields in the eastern part of 
South Dakota. Insect populations between system treatments showed very few 
differences within crops. This could be due to the ciming in the system study 
(we have just completed one rotation) , the size of the plots, and the general 
low pest population seen in the major crops in 1 987. 
Table SO. Arthropod populations in alfalfa, winter whea t ,  soybeans, and oats 
- fanning systems studies. 
Plant Feeding Predaceoue 
Sa1npling Date: 
Crop 
Alfalfa 
Winter Wheat 
Soybeans 
Oats 
5/ S7_6j�J_7 L8].._Jj ]_7 
41 8 36 51 42 
1 88 1 2  NS NS 
NS 14b 1 9  1 2  
78 NS NS NS 
:J.187 6LB1 
37 42 
5 3 
NS 2 
1 NS 
a 
b Number/ 100 sweeps, avg. of 4 reps. NS � Not sampled, Number/3 row ft . , av . of 5 spots per plot , avg. of 4 reps. 
7187 
27 
NS 
6 
NS 
8/87 
32 
NS 
5 
NS 
The predominant insects found in the a l falfa plots were a l falfa weevila 
and aphids as plant feeders and ladybird beetles and nabids as predators. 
Leafhoppers and aphids made up the plant feeding insect s in the wheat and oat 
crops with ladybird beetles and nabide being the predominant predators. 
Grasshoppers were the predominant pest in the soybeans throughout the growing 
season, though little if any economic damage occurred, and carabids and nabids 
were the predominant predators. 
S01ne differences were seen in the corn plots with the European corn 
borer. Corn borer populations were lower in the a lternate system versus the 
other farming systems (Table 5 1 ) ,  
Ta ble 5 1 .  European corn borer populations. 
Alternate 
-- -- �------------
Conventional Ridge-till  
No. of 
infested plants: 8 
• nucl,�r or rlunc• Infe•t� per 1 0  plants e:cam11cd. S"'p}Jng 
ron�ieted �t 1 0  pl n1• Jml!linen in "QCh of t.lir'-.e ptca1/pl��. 1 po�!LiVI! 
plant: h d an.e.. 1r ntore 1ivt1 con; barur u1 cL plant or t:11\"· The two dge 
rnw&· ·e.ce 11.ot D11iplcd to 1llevute •� of the cdae off&t. S pled 10/&l .. 
• 
• 
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KCOJIOMICS OP ALTBUATIVK :rAIMIIIG SYSTEMS 
Tom Dobbs and Mark Leddy 
The Economics Department conducted research on the economics of 
alternative farming systeuis during 1987 under a companion research project 
(H-076) . This work emphasized development of machinery cost esti111B.tes, crop 
enterprise cost and return budget s  for the various rotation and til lage 
systems. and whole-farm analyses of the prof itability of various systems. 
Only three years of production data for the farming systems at the 
Northeast Research Station are available a t  this time. Due to transition 
effects and c l imatic variations, it is too soon to draw any f irm conclusions 
from this set of crop trials. Production practices and yields will need to be 
monitored for several years. 
Nevertheless, initial enterprise budget s  have been estimated for the 
farming systems under examination. These budgets are based on a combination 
of experience to date. reviews of l iterature and historical data. and 
scientific j udgement about what the "norma lizedn practices and yields for 
these systems might be over time. Detailed budgets and associated assumpt ions 
are contained in SDSU Economics Research Report 87- 5 ,  by Thomas Dobbs, Lyle 
Weiss, and Mark Leddy. 
An overview of initial results of the economic analyses is shown in 
Tables 5 2  and 53. {Results for Continuous No TilJ winter wheat are not shown 
here because of major questions about the longer term viability of that 
system. ) Yield as sumptions are shown in Table 52. The fol lowing per-acre 
costs and returns are shown in Table 5 3 :  ( 1 )  direct costs other than labor ; 
( 2 )  gross income ; ( 3 )  net income over all costs except land, labor, and 
management; (4)  net income over all  costs except land and management ; and ( 5 )  
net income over a l l  costs except management. The last column o f  Table 53 
shows whole farm. net income over all  costs except management for a 
hypothetical farm with 540 t i l lable acres in the Watertown, S. D. area. Coste 
and returns were based upon estimated 1987 input and product prices and 
participation in the 1 987 Federal farm program for food and feed grains. 
The results show the Alterna_!_iy� systems to have significantly lower 
"direct co s t s  other than la bor n than the other systems. .All systems cover 
ful l  costs ( including land) when 1 987 farm program provisions are in effect. 
The various net income figures for the Alt�rnativ� system are $5 to $15/acre 
lower than those for the other systems in Farming Systems Study I and are 
nearly the same as those for the other systems i n  Study II. These results 
indicate that the Alt.!.rP��iv� systems provide definite opportunities to  lower 
cash operating co sts.  In at  least some situations, there may be l ittle or no 
sacrif ice of net income by adopting Alterna!JY� systems. 
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Table 52. "Normalized" Yield Summary. 
Alternative 
Conventional 
Ridge Til 1 
Alternative 
Conventional 
Minimum Til l  
�---- Jield_(bu. _ o:r_.tgn.2./=A�c�r�e-�--� 
Corn __ 13oybeans S. Wheat Oats Alfal fa 
75 
82 
84 
28 
30 
3 1  
42 
42 
70 3 . 6  
. _ .Xiel�..!!.b�u�. >uL�A�c,.,,r�e�-------
Barle_y So�ans S. Wheat� Oats�--:S�·:-.:C�l�ov::..:....::e.:..r 
70 
65 
27 . 5  
30 
30 
40 
42 
42 
70 Not harvested 
Table 2 .  Results  of Farming Systems Analyses Based upon ''Norsnalized" Budgets .  
------------ ---- - ------------------
---- __ __ DplJ.Jlr.s/Acre_ 
Direct 
Costa 
Other 
Than Groaa 
Labor Income 
Stu.il_Il 
Alternative 42 
(oats/alf-alfalfa­
soybeans-corn) 
Conventional 63 
( corn-�oybeans-
s.  wheat )  
llid&t!. _Ji 1 1  6 5 
( corn-soybeans-
s. wheat) 
Stu.!!L.IJ 
Alternative 30 
(oats/c�r-clover­
soybeans-s. wheat) 
Conventional 57 
(soybeans-s.  wheat­
barley) 
Minimum Till 61 
( soybeans-a. wheat­
barley) 
1 21 
143 
145 
124 
122 
---------Net Income Over--------
All  Costs All  Costs All 
Except 
Land, Labor 
& Mgm.t .  
49 
54 
58 
38 
Except 
Land 
& Mgmt. 
36 
45 
51 
31  
30 
JO 
Costs 
Except 
Mgmt. 
1 0  
1 9  
25 
5 
Whole Farm, 
Net Income 
Over All  
Coate Except 
Management2 
5 , 385 
10 ,372 
1 3 ,  273 
2 , 1 26 
2 , 234 
; Crope are shown in the order in which they occur in each rotation. 
For fann. with 540 til lable acres. 
• 
Ii 
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A M. S. thesis in Economics (by Mark Leddy) has recently been completed 
which explores the "sensitivity" of these prel iminary results to several 
variables. Variables examined included: ( 1 )  fertilizer prices; ( 2) herbicide 
price s ;  (3 )  crop yields ; (4) farm program target prices and other prov isions ; 
and ( 5 )  alfalfa hay prices. Detailed results are found in the thesis and will  
be reported elsewhere. Some of the findings are briefly reported here, 
however. 
Altfil'n�_t_iye system yields would need to be about 8% higher than 
ConvenJio�l system yields in Fanning Systems Study I--given 1987 farm program 
prov isions--for the Altern�JiY� system to produce the same net return as the 
Conventional system. In Farming Systems Study II .  on the other hand, the 
AlternaJive system would produce a s  much net return as the Conventional system 
even with yields 7-8% lower than the Conventional system. The fact that 
unharvested sweet clover acres in Study I I ' s  Alternativ� system qualify as 
farm program set-aside acres helps the profitability of that system 
significantly. 
E l imina tion of the Federal farm program would r educe the prof itability of 
a l l  systeins dramatically.  All systems--including the Alternativ� systems-­
would still  cover all costs o ther than for land and management if we a ssume 
market prices would be about 70% of the level of 1987 target prices for corn 
and smal l  grains and 70% of the 1 987 soybean market price. Tile relative 
effects on each farmin system of selected farm program changes ( such as 
changes in target price levels and set-aside requirement s)  vary with the type 
and magnitude of change. 
Increases in the cost of petro leum based chemical input s will  enhance the 
relative profitability of Alt�rn§J!Y� farming systems. For example, 
approximately a 50% increase (above current levels) in the prices of 
fertilizer and herbicides would cause the net returns for Conve�� ionaJ and 
Rid� Till systems in Study I to fall to the level of net returns for the 
Alt���ative system (Figure 7 ) .  
Relative profitability of the various systems in Study I i s  a l so 
sensitive to as sumed prices cf alfalfa hay. Alfalfa hay is harvested 1 year 
in the 4-year Altern11tiv� system rotation in Study I. In the "baseline0 
ana lyse s ,  alfalfa hay prices were set at  $30/ton. However, when a l falfa 
prices are changed to $35/ton, the Alternative system becomes more prof itable 
than the Con�nJiofl!l..l system; when a l falfa prices are increased to $40/ton, it 
also becomes more profitable than the Ridge Till system ( see Figure 8 ;  in this 
Figure, profit equals net cash farm income minus depreciation ) ,  
The effects of combining ljvestock operations with Alt�tive and other 
farming systems have also been examined in the economics research during 1987 . 
Effects of cow-ca l f ,  wintering steer, and dairy operations on prof itability, 
liquidity, forage utilization, labor requirement s ,  and manure availability 
have been examined. Resul ts  of those analyses will also be reported 
elsewhere. 
At this stage of the economics research on Alterna.t.ive farming systems, 
it appears that such systems do offer sufficiently positive prospects t o  
�arrant not only continued, but broadened and more detailed, investigation. 
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Figure 7 .  r-ss1 Sensitivity Analysis: 
21  
Chclnv- i n  f.t. and herb. prlc ... 
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Figure 8 .  FSS 1 -Crop Systems Only Analysis: 
Effect of chon9Jn9 hoy pricN. 
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